
From: "Lazorchak, Jim" </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=35FF2FDC97364A8A8CE01F9A8B53F015-LAZORCHAK, JIM>

To: "E. Michael Perdue" <emperdue@bsu.edu>
CC:
Date: 2/6/2015 8:05:41 AM
Subject: RE: Seminar
Attachments: 554 Lazorchak.pptx

265 Lazorchak.pptx
SETAC OVC AOC Presentation.pdf
What are CECs UC Seminar UC EH].pptx
UC Biology Careers.pptx

Mike

Coming in on the 10th and leaving the AM of the 11th would be my recommendation. I would like to spend time with your students. Although I have no
secrets for finding jobs in this current climate, I would be happy to give them my thinking (see attached presentation). I am also an advocate and like to
see if I can get converts to carry on my environmental ethics. I also have been looking for a teaching position for the past 5 years so if there are any
possibilities for a lecturer position or a paid adjunct position, I would also like to speak with someone about those potential opportunities. I also have a
lot of lab management experience and can assist students with research projects.

In any case, I am attaching a few recent presentations for you to look over and see which might be appropriate or of interest to your seminar attendees.
The CEC one is the most popular. I will be making a presentation in April on that one.

Jim

-----Original Message-----
From: E. Michael Perdue [mailto:emperdue@bsu.edu]
Sent: Friday, February 06, 2015 9:26 AM
To: Lazorchak, Jim
Subject: Re: Seminar

Hi Jim,



We are entirely flexible on this point. The drive is around 2 hours each way, so you would have a long day if you try to make a one-day round trip. We
would be happy to provide lodging. I'm sure some of our faculty and students would like to have time to chat informally with you, possibly at dinner after
your talk. I think this is your call.
Just let me know what you decide to do, so that we can plan accordingly.

Best regards,

Mike

On 2/6/2015 9:01 AM, Lazorchak, Jim wrote:
> Mike
>
> For clearance purposes, will I be spending the night? I was thinking of driving in on the 3/10 and returning to Cincinnati the next morning. Or I can
drive up on the 10th and then drive back after dinner?
>
> Jim
>
> -----Original Message-----
> From: E. Michael Perdue [mailto:emperdue@bsu.edu]
> Sent: Thursday, February 05, 2015 9:30 AM
> To: Lazorchak, Jim
> Subject: Seminar
>
> Dear Dr. Lazorchak,
>
> I am the Director of the Environmental Sciences Ph.D. Program at Ball State University. On behalf of our faculty and doctoral students, I would like to
invite you to visit Ball State and give a talk in our Environmental Sciences seminar series, which meets each Tuesday at 4 PM. Several time slots are
still available in March and April (3/10, 3/17, and 4/14).
>
> Our faculty and students are affiliated with the Departments of Biology, Chemistry, and Geological Sciences, so the audience can be anticipated to be
interdisciplinary. If you can come for a visit, please plan on spending the day meeting with our faculty and students and, if possible, having dinner with a
few of us before you leave. Our program can cover your travel expenses, if allowed by EPA.
>



> Please let me know if you would like to accept this invitation.
>
> Best regards,
>
> Mike Perdue
>
> P.S. Susan Richardson sent me a copy of your short CV.
>
> --
> E. Michael Perdue
> Endowed Chair of Environmental Sciences Environmental Sciences Ph.D.
> Program, Director Cooper Physical Sciences Building, Room 201 Ball State University Muncie, IN 47306 U. S. A.
>

--
E. Michael Perdue
Endowed Chair of Environmental Sciences
Environmental Sciences Ph.D. Program, Director Cooper Physical Sciences Building, Room 201 Ball State University Muncie, IN 47306 U. S. A.

---
This email has been checked for viruses by Avast antivirus software.
http://www.avast.com
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National Municipal Effluent CEC Study

Plant Selection Process

Large municipal plants

  identified from Clean Watershed Needs Survey

  >75% municipal flow

  surface water (SW) discharge

  50-1000 liters per person per day



In the US: 16,500 WWTPs -> 34 BGD

  21 BGD = SW dischargers

  16 BGD = SW disch, >75% municipal, 50-1000 LPD



Split this 16 BGD into thirds, based on plant flow:

  Top third: 51 plants, 17% of US wastewater, 17% of population
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24-hour composite samples -  50 very large WWTPs 

(15 to >500 MGD – 46M People)  	

Collected by Plants except for Plants in Regions 2 (13) & 7 (1)



119 Analytes Measured



56 active pharmaceutical ingredients (APIs) + 7 metabolites		

Kostich, Batt, and Lazorchak, 2014. Env Pol, 184:354.



8 - Hormones  (4 estrogens, 3 androgens, and 1 progestin)



32- Alkylphenols (APs, NP, Ops, APEOs, NPEOs & OPEOs)) 



Bisphenol A 



15 - Perfluorinated Chemicals (PFCs) 

	Perfluoroalkyl Acids (PFAAs)

	

National Municipal Effluent CEC Study

Sampling 12/2010 – 3/2011
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Geographical Distribution



50 Largest Plants (20% pop, 17% discharge)
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Summary of 63 Pharmaceuticals plus 

Metabolites Across all 50 Effluents

 9  Pharmaceuticals (14 %) Detected at or above 1 ug/L

42 (84%) Effluents with 1-8 Pharmaceuticals > 0.7 ug/L or higher
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# Detects out of 63 Pharmaceuticals



# Detect	29	28	27	26	25	25	24	24	23	23	22	22	22	22	21	21	21	21	20	20	20	20	20	20	20	19	19	19	19	19	18	18	18	18	17	17	17	17	17	16	16	15	15	14	14	7	7	7	6	6	Across 50 Plants





Detects







Total Mass of the Pharmaceuticals Detected



Total Mass	23554.300000000003	23285.900000000005	21852.499999999996	20483.699999999993	19237.400000000001	19187.800000000003	18561.8	18362.100000000006	17249.400000000001	16321.300000000003	15713.099999999999	14701.599999999999	14164.1	13086.100000000002	12899.900000000001	12752.6	12523.1	11336.600000000002	11138.800000000001	9656.2000000000025	9119.4000000000015	8470.4000000000015	7098.7999999999993	6939.9999999999991	6116.7000000000016	5609.3	5578.6999999999989	5536.8	5496.2	5395.0999999999995	5272.3	5100.4000000000005	4722.7999999999984	4389.4000000000005	4227.7	4225.2999999999993	3769.7999999999993	3751	3640.4999999999995	3552.8	3537.4000000000005	3154.1	2928.8999999999996	2927.7999999999993	2452.2000000000003	2250.2999999999997	2118.8999999999996	1771.6999999999998	1279.6000000000001	950.2	Across 50 Plants





Total ng/L
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Prepared by Joel Allen U.S. EPA ORD
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Summary of 8 Hormones 

Across all 50 Effluents



 EE2 found in 49 (98%) effluent  44 (88%) > PNEC of 0.35 ng/L 

 Estradiol found in 30 (60%) effluents 

29 effluents have both EE2 and E2









# Hormones Detected out of  8 Analyzed	8	5	8	6	6	6	7	7	7	6	5	7	7	4	6	8	7	7	6	6	4	5	5	4	4	4	6	6	5	6	4	5	7	6	7	5	2	7	5	7	7	7	7	5	5	3	7	6	7	6	# Detects over 50 Plants





Detects







Total Mass Of Hormones



Total Mass	36.141180355963485	100.15674211005955	33.345241420502212	14.632589705767108	56.018883254102391	6.8056693436402167	104.5392648755884	41.569545797186422	36.554364087695511	14.51	15.34	40.60870095116006	61.730828153003223	1.5609568419010267	7.3740394812166157	31.77661813000384	99.395524162548995	16.539429619158074	7.3493671949369483	25.050946017426792	2.8797373413976448	2.9253730959429585	3.9592753415760655	3.7904589431689248	10.210907492172293	2.8955013872369997	14.568421052631578	2.6338255291872725	5.150155280446632	21.040837917513304	2.6013309517892269	37.69019809055002	105.5258907096572	7.022397792564246	29.484630439613454	5.3999999999999995	2.8940296593505561	71.924335667164556	7.5115499792633491	53.848919383526656	18.273855914747962	55.350126838167803	80.313022173707793	14.623971561469768	25.045739118873392	9.9575182183337976	5.0999999999999996	6.0245753928460521	15.88	4.0198282275485298	Over 50 Plants





ng/L
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Summary of 32 Alkylphenols and Nonylphenol  

Across all 50 Effluents









Total AP/NP Detects 32	19	22	22	2	19	4	16	20	9	0	6	18	5	0	0	0	12	18	3	0	0	0	1	0	1	0	11	0	0	0	1	1	0	0	0	0	0	0	1	2	1	5	8	23	2	0	2	0	0	0	Across 50 Plants





# Detects









Total Mass AP/NP	57240	304300	72000	0	43200	0	47000	87810	0	0	0	57000	0	0	0	0	620	30620	0	0	0	0	0	0	0	0	16000	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	126200	0	0	0	0	0	0	Across 50 Plants





ng/L
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Summary of 15 PFAA (PFCs) 

Across all 50 Effluents







# Of  PFAA Detects out of 15 Analytes



# Detects 15	11	11	13	9	8	8	12	11	10	11	12	14	10	10	10	10	10	10	10	12	12	10	11	11	12	0	11	8	11	10	11	11	10	11	11	13	15	11	10	10	11	10	9	11	11	8	11	11	11	11	Across 50 Plants





# Detected







Total Mass PFAAs (PFCs)



Total Mass PFCs	98.640000000000015	154.08000000000004	537.08000000000015	138.83999999999997	43.949999999999996	21.67	108.78999999999998	76.61	135.47	167.77999999999997	65.290000000000006	276.32	100.66	52.480000000000004	58.220000000000006	45.28	49.66	32.979999999999997	34.590000000000003	108.28000000000002	309.63	80.83	75.27	229.59999999999997	1264.22	0	248.1	277.35000000000002	162.57999999999998	106.21000000000001	271.01	225.34000000000003	133.42000000000002	276.14	89.75	781.81000000000006	1427.3999999999999	199.72000000000003	60.22999999999999	94.990000000000009	203.19000000000003	144.48999999999998	213.26999999999998	183.3	231.46	31.200000000000003	1010.02	500.13	155.01	54.230000000000004	Mass Across 50 Plans





ng/L
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Perfluoroalkyl Acids PFAA (PFCs)

Prepared by Joel Allen U.S. EPA ORD

C3A = PFPA

C4A = PFBA

C5A = PFPeA

C6A = PFHxA

C7A = PFHpA

C8A = PFOA

C9A = PFNA

C10A= PFDA

C11A= PFUdA

C12A= PFDoA

C13A= PFTrDA

C4S = PFBS

C6S = PFHxS

C8S = PFOS
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Summary of Detects and Total Mass of all COCs

& by Mode of Action (MOA)

		                              Mean	   Max	          Min

116 total detected analytes	    40  (34%)     67 (58%)       22 (19%)

Total Mass    ng/L   	           25,849	             294,367	        1,233





MOA				   Mean	               Max	            Min

EDCs (Hormones, NPs, PFAAs)	16,699	            278,854                2.9

Anti Hypertensives (12)		  4,787	             15,658	           378

Neurotransmitter Modulators (19)	  1,559	               4,716	           182

Anti Inflammatories (10)	               1,039	               8,097	               0

Anti Bacterial (8)                             1,116	               3,295	               2.6

Gastric Anti acid (2)                           234	               1,352                13

Bronchodilator  (1) 			                 121                121

Anti Coagulant (1)		                            3,193             3,193
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Take Home Message

 Need to be looking at the mixture not just the individual compounds



Should look at groups of compounds within a similar MOA 



Total Mass is just to illustrate the magnitude of individual contaminants and  	MOAs. 



Using some activity or equivalency approach would be better for risk assessments



There are quite a few pharmaceuticals exceeding 1 ug/L within the same effluent



EDCs – Blood Pressure Meds – Antidepressants – Anti-inflammatories –     	Anti bacterials in that order are the dominate MOAs.
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Outline


Background 


Great lakes Legacy Act (GLLA) and Restoration Initiative (GLRI)


Areas of Concern (AOCs) and Beneficial Use Impairment (BUIs)


Biological Indicators


Brown Bullhead Comet Assay


Fish Tissue Food Web Assessments – Small Short Lived Adult fish to Top Predators


Macroinvertebrate Body Burden – Hester Dendies (HDs) – Multi Plate Samplers (MPS)


Macroinvertebrate Biological Integrity Indices (MBII) – Eco HDs/MPS


Sediment Toxicity Assessments with Chironomids, Amphipods and maybe a mayfly


Riparian Spiders – Tetragnathids


AOC Studies


Ashtabula River – Ohio  2006-2011


Ottawa River – Ohio – 2009-2013


West Branch Grand Calumet River – Indiana  2012


Manistique River – UP Michigan - 2013


2014-2015 – Niagara River







Great Lakes Legacy Act (GLLA)


Great Lakes Restoration Initiative (GLRI)
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GLLA


The Legacy Act authorizes funding for contaminated sediment projects in the Great Lakes.


Project must be in U.S. AOCs and:


(i)   Monitor or evaluate contaminated sediment;


(ii)  Implements a plan to remediate contaminated sediment; or


(iii) Prevent further or renewed sediment contamination. 


GLRI


The GLRI is the largest investment in the Great Lakes in two decades. A task force of 11 federal 


agencies developed an action plan to implement the initiative. This action plan covers 


fiscal years 2010 through 2014 and addresses five urgent issues: 


•Cleaning up toxics and areas of concern; 


•Combating invasive species;


•Promoting nearshore health by protecting watersheds from polluted run-off; 


•Restoring wetlands and other habitats; and 


•Tracking progress and working with strategic partners. 


Courtesy of Amy Mucha







What is an Area of Concern (AOC)?


Area of Concern (AOC) – Designated Great Lakes “Hot Spots” under the 


U.S.- Canada Great Lakes Water Quality Agreement. 


Although releases of toxic pollutants have been reduced  significantly over 


the last 30 years, there is a legacy of contamination in sediments and 


continuing inputs through rivers and air. Excessive levels of 


contaminants  are still found in fish throughout the system.


43 AOCs have been identified: 


26 located entirely within the U. S.


12 located wholly within Canada; and 


5 that are shared by both countries.


Courtesy of Amy Mucha
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Courtesy of Amy Mucha


AOCs







How Impact is Defined  BUIs


1. Restrictions on Fish and Wildlife Consumption


2. Tainting of Fish and Wildlife Flavor


3. Degraded Fish and Wildlife Populations


4. Fish Tumors or Other Deformities


5. Bird or Animal Deformities or Reproductive Problems


6. Degradation of Benthos


7. Restrictions on Dredging Activities


8. Eutrophication or Undesirable Algae


9. Restrictions on Drinking Water Consumption or Taste and Odor Problems


10. Beach Closings


11. Degradation of Aesthetics


12. Added Costs to Agriculture or Industry


13. Degradation of Phytoplankton and Zooplankton Populations


14. Loss of Fish and Wildlife Habitat


14 Possible Beneficial Use Impairments (BUIs)


Courtesy of Amy Mucha







Why Brown Bullheads?


• Bottom feeders 


• Live and eat in sediments where pollutants accumulate 


• Tend to stay in one area ?


• Metabolize certain carcinogens Polynuclear Aromatic Hydrocarbons 
(PAHs) as humans do.


• Liver tumors in bullheads have been linked to PAHs


• One of two fish species used to assess tumors/other deformities for 
“beneficial use impairment” for AOCs.


Courtesy John Meier







DNA damage in fish liver and blood


Comet Assay Image Analyses


Courtesy John Meier







DNA Damage in Erythrocytes of Brown 


Bullheads Collected from Ashtabula River and 


Conneaut Creek during 2002*


•*Yang, et al., 2006
Courtesy John Meier
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Why Sample Macroinvertebrates


• A majority of the benthic invertebrates, i.e. midge larvae, annelids 
(aquatic worms), mayfly larvae have life cycles that last 30-90 days.  


• Body burden values for contaminants in macroinvertebrates provide very 
recent exposure levels.







Why Sample Riparian Spiders


•Tetragnathid spider


• sedentary


• aquatic insect specialist
•Interpretation


•straightforward


• near global distribution


• all freshwater habitats


•Cross-system 


comparisons


• few
•Ethical concerns 


(destructive sampling)


Criteria Attributes 


• high abundance
•Easy to sample


• high n


• tissues/populations correlated with 
environmental concentrations


•Integrate 


environmental 


exposures


Walters et al. 2008. Ecol. App.


Walters et al. 2010. ES&T 







Ashtabula AOC 







Contaminant Characteristics of Study Sites


Site


Classification Types of 


Contaminants


Source of 


Contaminants


Ashtabula 


Rivera


Contaminated PCBs, PAHs, 


metals,


Industrial, 


agricultural 


runoff, ship 


traffic


Conneaut 


Creek


Reference (PAHs?) Agricultural 


runoff, ship 


traffic


NA: not available
aDesignated Great Lakes Area of Concern







• Restrictions on fish and wildlife consumption 


• Degradation of fish and wildlife populations


• Fish tumors or other deformities 


• Degradation of benthos 


• Restriction on dredging activities 


• Loss of fish and wildlife habitat


Beneficial Use Impairments







Biological Indicators used to assess remedy 


effectiveness


• Body burdens of PCBs and PAHs in benthic macroinvertebrates 


• Whole fish tissue concentrations of PCBs and PAHs in indigenous fish


• DNA damage in fish liver and blood 


• Fish and Invertebrate biological assessments (IBIs)


• Toxicity Assessments of Sediments


• Examination of external lesions and anomalies in fish


• Fish liver histopathology (pre-dredging and post-dredging)







ORD’s Goals


• Use chemical, physical and biological tools to 


assess the effectiveness of the remediation


• To transfer the technology from what we learn to 


other sites


•Evaluate biological indicators to characterize contaminant 


exposure before, during, and following dredging.


Specific Objective







Mean total polychlorinated biphenyl (PCB) 


concentrations in Ashtabula River and Conneaut 


Creek brown bullhead catfish 


Values are mean +/- standard error of the mean.







Results – Bullhead PAH Tissue Levels


Total polycyclic aromatic hydrocarbon (PAH) concentrations in 


Ashtabula River and Conneaut Creek brown bullhead catfish per wet 


weight (wt) of tissue. Values are mean +/- standard error of the mean.
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PCB levels in macroinvertebrates at Ashtabula R.
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Results – PCB Macroinvertebrates


•2 Years 


Post


•3 Years 


Post


•4 Years 


Post


Total PCBs in macroinvertebrates normalized to lipid content
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Total PAHs in Macroinvertebrates collected from Ashtabula R.
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Summary of Findings


1) Body burden PCBs and PAHs in indigenous 


macroinvertebrates and fish: concentrations showed an 


expected trend – same or increasing levels during dredging -


downward trend in first year post dredging.


2) Reference site may not be suitable for comparing DNA 


damage in fish since PAH body burdens were found to be 


similar.


3) Mass removal of PCBs was obtained by dredging; however, 


surface sediment concentrations of PCBs remained high   


immediately post-dredging likely due to surface residuals. 







Macroinvertebrates HDs/MPS Deployed 


18 sites Ottawa River (9 Dredged/9 Undredged)
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Average Concentrations in Macroinvertebrates 


from HDs/MPS Deployed in the Ottawa River 
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Invertebrate multi-metric scores – 6 sites Co-


Located with Body Burden  HD/MPS 
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Courtesy Ken Fritz







Invertebrate multi-metric scores
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Larval insect Vs. spider PCBs over time
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•r2 = 0.72 – 0.75


Courtesy David Walters







2012 Manistique AOC Macrobenthos 


(HD/MPS) – tPCBs – SourceTracking


Courtesy Marc Mills







2012 Manistique AOC Source Tracking 


Polyethylene Devices (PEDs) - tPCBs


Courtesy Marc Mills







1 (upstream ref)


2


3


4


5


6


7
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10


• Mosaic of aquatic habitats (vastly 
different chemistry & hydrology)


–Backwater (“wetlands” 
connected to river)


–Manistique River (blackwater)


–Harbor (river/lake)


–Lake Michigan


•Complex “river mouth/harbor” 


habitats typical of many AOCs


Courtesy David Walters
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Courtesy David Walters







Reach 2 Reach 1 Reference


•C
o


lu
m


b
ia


 A
v


e


•I
n


d
ia


n
a
p


o
li
s
 B


lv
d


•I
n


d
ia


n
a


p
o


li
s
 H


a
rb


o
r


•
&


 S
h


ip
 C


a
n


a
l


•PZ11 Transect
•PZ2 Transect


•(a)


•(b)


•shoreline benchmark


•(c)
•shoreline benchmark


•(d)


•I
n
d
ia


n
a
p
o
lis


 B
lv


d


West Branch Grand Calumet River


Monitoring Cap Performance (PAHs)


•Reference


•Contaminated


•Site (RCS)


•Reference


•Contaminated


•Site (RCS)


•1


•2


•3


•4


•5


•East Chicago


•Sanitary District







•Sediment


•Reactive Layer


•Granular Layer


•20-cm


•10-cm


•surface


~31 cm


Temperature


Button


arrays


Hester-Dendy (HD) & 


Polyethylene Diffusion 


(PED) sampler deployment


Layout of HD/MPS -Polyethylene Devices (PED) 


Deployments at Monitoring Transects
Each transect screen location had associated temperature button array & HD-PED 


deployment


•10 HD condos & 3 PED 


samplers per deployment
•Note: retrieval from 


RCS un-dredged 


reference site


PEDs


Courtesy Robert Ford
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Comparison of PAH Accumulation for Macrobenthos 


& Passive Samplers at ORD Transects and Un-


dredged River Section


•(Note: WT5 PED had low analysis recovery; WT3 HD insufficient sample)


Passive


Samplers
•Hester-Dendy


 Passive sampler results indicate average relative improvement of 2-times for the 


east transect and ~5-times for the west transect.


 Hester-Dendy macrobenthos results indicate average relative improvement of ~3-


times for the east transect and ~12-times for the west transect.


5x


2x


12x


3x







NOAA/EPA/NYDEC 2014 Niagara Assessment


2 Geographic Parts & 3 Missions


1. Niagara River AOC: assess in situ 


mussel contaminant burdens along the 


~25 mi reach. Mission #1 


2. Seven-Tributaries: multi-indicator 


assessment for trib’s potential as 


source of contaminants to the Niagara 


River.  Mission #1, 2, and 3
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Restrictions on fish and wildlife consumption 


Fish tumors or other deformities 


Degradation of benthos 


Restriction on dredging activities 


Loss of fish and wildlife habitat 


In addition two beneficial uses need further assessment to determined their status:


Degradation of fish and wildlife populations (further assessment needed) 


Bird or animal deformities or reproduction problems (further assessment needed) 


Beneficial Use Impairments







•In Situ 
Mussels


•7-Tribs
multi 
Indicator


•Part 1 •Part 2
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Mission 3 NOAA/EPA/UW Milwaukee Team


Missing NYDEC and Army Corp Collaborators


Team Total 16







NOAA/EPA  Indicator Toolbox
Indicator Funding Agency Lead Deployment


Mission 1


5 Week 


Mission 2


5/10 Week


Mission 3 


Mission 


4 


NYDEC


Caged Mussels for 


contaminants


NOAA NOAA June 


(20 Sites)


July 


(20)


Aug 


(20)


Caged Mussels for omics NOAA NOAA June 


(20)


July 


(20)


Aug 


(20)


Macroinvertebrates for 


Contaminants & 


Bioassessment (HD


deployments) 


NOAA


NYDEC


EPA ORD June


(8 sites)


July 


(8 + 12)


Aug 


(20) 


Sept


NYDEC 


(8)


Passive samplers 


Polyethylene Devices 


[PEDs])


NOAA EPA ORD June 


(20)


July 


(20)


Aug 


(20)


Sediment chemistry NOAA EPA 


GLNPO/ORD


n/a July 


(20)


Aug 


(20+20)


Benthic Infauna 


Characterization & HD 


Bioassessment, Sediment 


Toxicity


NYSDEC NYSDEC June 


EPA/NOAA    


8 HD Sites            


July 


EPA/NOAA


(8 HD)


Sept


EPA/NOAA 


(8)


Sept 


NYDEC


(8 + 8)


Courtesy Ed Johnson NOAA
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NOAA Omics on Zebra Mussels


U of Wisconsin Milwaukee – Rebecca Klaper
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What do you want to be when you grow up?

I wanted to be a scientist

James Lazorchak

Aquatic Ecologist and Toxicologist

U.S. EPA Office of Research and Development

National Exposure Research Laboratory

Ecological Exposure Research Division

Molecular Indicator Research Branch
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Outline 

Some advice to think about



My education and career path



Various areas of concentration in biology that I think are important and maybe be important in the future.



Some examples of different research I have done representing aquatic ecology and toxicology

1
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		Make an Informed Decision
Tools for Reliable Ecotoxicological Risk-Benefit Analyses



2



Tolerance to Environmental Contaminants takes a multidisciplinary approach that spans contaminant types, habitats, organisms, biological levels of organization, and scientific disciplines. It supplies the tools for carrying out more informed and therefore more reliable risk-benefit analyses when assessing the ecotoxicological risks to life in any of the contaminated habitats that now surround us in our industrialized society. 
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Some Career Advice

Your work has to be something you like to do and your good at it.  You will be doing this maybe for many years. Sometimes you need to listen to your gut feelings.



If you get up in the morning and you dread going in its time for a change.



Your path may change from your original plan.  You may have to change directions based on the opportunity that arises.



Always look for other opportunities.  It keeps you sharp at what you are currently doing.



You need to make a choice between limiting yourself geographically because of family and finding the best position for yourself.  Need to realize limiting yourself geographically means there are less possibilities.















3
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Academic History

BS Biology Minor Chemistry 1969 – Southeast Missouri State – Cape Girardeau, MO  -  GPA 2.014



MS Aquatic Biology 1974– Wright State University – Dayton, OH – GPA 3.85



MS Environmental Science 1978– Univ Texas at Dallas – GPA 3.9



Ph.D. Ecotoxicology 1986 – Univ Texas at Dallas – GPA 3.84

4
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Work History

1.5 Yrs – Sigma Chemical St Louis MO. 1969-70 Industrial Microbiologist

2Yrs – U.S. ARMY Walter Reed Army Institute – D.C.1970-1972 Biological Lab Tech 

1.5 Yrs. Suburban Hospital – Bethesda, 1970-1972 Clinical Lab Tech

2 Yrs - Ohio EPA Dayton, OH  1974-76 - Environmental Scientist 



9 Yrs Part Time - U.S. EPA Region 6 – Dallas TX 1976 – 1985  – Environmental Protection Specialist 

3 Yrs U.S. EPA Region 8 – Denver Colorado – 1985 – 1988 Environmental Protection Specialist

9 Months! SAIC – Golden Co. 1988-1989 – Senior Environmental Scientist – 

21 Yrs Office of Research and Development – 1989 to Present – Research Aquatic Biologist and Toxicologist 

Sales and Mechanic – Montgomery Cyclery 1994 to present
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Work History Cont.



Adjunct Professor – Univ Cincinnati Department of Biology – 2006 to present (Katie Hammer)



Adjunct Professor – Wright State University – 2008 – Aquatic Toxicology Methods



Adjunct Professor – Michigan State University – 2009 to present (Brandon Armstrong)



Adjunct Professor – Thomas More College – 2010 to present (Aquatic Toxicology Methods)
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Select Publications – Standard Methods

Macroinvertebrate Field and Laboratory Methods Manual for Measuring the Biological Integrity of Streams, 1991.



Fish Field and Lab Methods Manual for Measuring the Biological Integrity of Streams, 1993.  



Short‑term Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, 1995.

 

Environmental Monitoring and Assessment Program ‑ Surface Waters, Field Monitoring, Logistics and Laboratory Manuals, 1994 & 1995.



Environmental Monitoring And Assessment Program Great River Ecosystems Field Operations Manual. September 2004.



ASTM Methods for Ceriodaphnia dubia  7-day Survival and Reproduction
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Select Publications – 
Scientific Papers

Lazorchak, J.M. and Waller, W.T., 1993. "The Significance of Weight Loss of Daphnia magna straus During Acute Toxicity Tests With Copper." J. Envir. Tox. Chem. 12: 903‑911.



Hill, B.H., J.M. Lazorchak, F.H. McCormick, and W.T. Willingham.  1997.  The effects of elevated metals on benthic community metabolism in a Rocky Mountain stream.  Envion. Poll. 95, pgs 183‑190. 



Lattier, D.L.,  Reddy, T.V., Gordon, D.A., Lazorchak, J.M., Smith, M.E., Williams, D.E., Wiechman, B. and Toth, G.P.  2002.  17a‑ethynylestradiol Induced Vitellogenin Gene Transcription Quantified in Fathead Minnow (Pimephales Promelas) Adult Male Livers, Embryo Larvae, and Gills.   Environ. Tox. Chem. 21(11) 2385-2393.



Lazorchak J.M.,  McCormick, F.H., Herlihy, A.T., and Henry, T.R., 2003. Contamination of Fish  in the Mid‑Atlantic Region: An Approach to Regional Indicator Selection and Wildlife Assessment. Environ. Tox. Chem. Vol. 22, No. 3, pp. 545–553. 



Kidd, K, Blanchfield, P., Mills, K., Palace, V., Evans, R., Lazorchak, J., and Flick, R. 2007. Collapse of a fish population following exposure to a synthethic estrogen.  Pro Nat. Acad Sci. May 21, 2007.
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Potential Concentrations in Biology  for Careers

The money and opportunity is mostly in Human Health.  However, our future is dependent upon maintaining ecosystem health.



Terrestrial Ecology – How is man’s footprint impacting organisms in the soil to top carnivore vertebrates - Man has changed the landscape.



Aquatic Ecology/Stressor impacts – How is man changing the chemical, physical and biological function and structure of streams, lakes and oceans?



Genetics Human and Ecological – Asian Carp – 

Chicago River (DNA ID Notre Dame)
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Examples of Careers Based on Education Level



BS – Biology even if you focus at some level – Technician level – Culturing animals performing routing tests and measurements.



		Industry (Consulting, Contracting, Manufacturing), Government, Academics



MS – Similar as a BS but you may lead a group of folks in a project and contribute your particular expertise.



		Industry, Government, Academics



Ph.D. – Design, manage, delegate projects experiments.



		Academics, Industry, Government

10
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Various Examples of Careers

Ohio EPA – Routine monitoring of streams, lakes and point sources 



24-hr sampling of AK steel Middletown Ohio.



Answering complaints of farm pollution on receiving streams



	Downstream farmer complaints of pollution from upstream farm



	Wildlife conservation officer complaint of dairy farmer.



Assessing thermal, impingement, entrainment and chlorine impacts on the Great Miami & Ohio Rivers

11
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Various Examples of Careers cont.

Working as an Environmental Protection Specialist – Dallas and Denver



Water Quality Standards review and Approval – 5 states in Region 6 Dallas



Biocriteria Development vs Single Chemical Criteria



Development of Whole Effluent Toxicity Testing and Permit Limits Region 6 & 8



Biological Approaches for Assessing impacts of Mine waste on Receiving streams using toxicity testing – Upper Arkansas River – Cal Gulch Leadville, CO



Why Not Minot, ND  – Pesticide Fire – New Chemicals Created – 4 yrs later – Siege of Sarajevo – Bosnia
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Various Examples of Careers 
My Current Duties

Aquatic Research Facilities Manager

		2 Fish Culture and testing molecular – Zebra Fish , lab and field 		toxicity testing – Fathead Minnows

		7 Inverts – Culture and toxicity testing -Daphnia magna, D. pulex, 		Ceriodaphnia dubia, Centriptilum triangulifer (mayfly), 			Hyallela azteca (amphipod), Chironomus diltus (midge), 		Lumbriculus variegatus (aquatic worm)



Field Studies – Fish sampling for assemblage and tissue contamination – 	Electro fishing and net traps. Invertebrate collections via artificial 	substrates and qualitative sampling.



Regional and National Scale Fish tissue contaminant surveys – Legacy contaminants and emerging contaminants – Pharmaceuticals, Flame retardants (PBDES), Hormones, Perfluorinated compounds (teflon, anti stain materials)

13
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Examples of Various Research Activities

Reproductive and Population-level Effects of CECs on Vertebrates in Laboratory, Mesocosm and Whole Lake Dosing Studies





*presentation given by Heiko Schoenfuss, St. Cloud State U.
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Karen Kidd1, 2 – Lead Scientist



Vitellogenin Gene Expression (spring, mid-Summer, fall), 

     Robert Flick, Jim Lazorchak, USEPA ORD Cin, Mark Smith, TMG c/o USEPA



Vitellogenin Protein Whole Body (spring, mid-summer, fall) Vince Palace2



Liver, kidney and gonad histopathology Bob Evans2, Brad Parks2



Male reproductive behaviour (mid-summer) Paul  Blanchfield2



Population size structure, growth, abundance (spring and fall) Ken Mills2





1Canadian Rivers Institute, University of New Brunswick, Saint John, New Brunswick, Canada 2Fisheries & Oceans Canada, Freshwater Institute, Winnipeg, Manitoba, Canada



What happens when you add estrogens used in birth control pills to a lake?
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- Experiment is being conducted at the Experimental Lakes Area, which is a research station operated by Fisheries and Oceans

- located in northwestern Ontario

- series of lakes designated for whole lake experiments and long term monitoring 
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Lake 260 - Estrogen Addition Lake



Max depth – 14 m

Surface area – 36 ha



outflow

inflow



Fish species

Lake trout

White sucker

Fathead minnow

Pearl dace

Lake chub

Finescale dace

Slimy sculpin
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EE2 added 3 times a week for 5 months

100-450 mg added/day to maintain constant concentration (4.5% loss/day)

Season mean of 6.1 (+2.9), 5.0 (+1.8) &  4.8  (+1.0) ng/L in surface waters 

Additions of EE2 to Lake 260, 2001-2003



water sampling

K. Kidd
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Dosed Lake Males Vg Levels

Look like non Dosed Lake

Females

Dosed Lake Males Vg Levels

Higher than non Dose Lake

Females

Dosed Lake Females Vg Levels

Higher than non Dose Lake

Females

Dosed Lake Females Vg Levels

Higher than non Dose 

Lake Females in non

Spawning Season
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1000 - 9000x

8-80x





females

males

Vitellogenin

in Fathead 

Minnow

from Lake 260 and Reference

Lakes

Kidd, K. et al. 2007

Proc. Nat. Acad. Sci.

104(21):8897-8901 

V. Palace
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Lake 260 Fathead Minnow Testes



Delayed –spermatogonia, fibrosis

2002 +EE2 

2001 pre EE2



2004 +EE2

N=9-15



2003 +EE2



B Evans

B Parks
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Size Frequency
Distributions
of Fathead 
Minnow in Lake 260 - Fall

+EE2

+EE2

+EE2



K Mills



shift



shift



shift
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recovered in fall 2006, catch made up almost entirely of YOY, must have grown at an “astounding rate”
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Did EE2 affect the lake’s top predator?

- mature at age 5, live 25+ years

- spawn in fall for several years
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Effects of EE2 on Lake Trout

females

Males  

 vitellogenin up to

	18,000X higher

 no effects on gonads



Plasma VTG (mg/mL)

males

Females  

-  vitellogenin up to 7X

  no effects on gonads





V. Palace
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Abundance of Lake Trout - Fall



Fall 2003



K Mills

a decline in lake trout in exposed Lake 260 coinciding with a decline in fathead minnow populations.
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KK – We did not see any effects of EE2 on gonad development and only significant induction of VTG in males and not females.  What happened at the population level?  In fall of 2003 there was a 30% decline in numbers of lake trout caught in Lake 260 as well as reduced survival from 2002 to 2003.  
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Why Conduct Molecular Indicator Development at ESF?

Lab exposures for indicator development 



Applications at ESF Controlled Field – compare molecular findings with assemblage and functional responses (if any?) & assess fate and bioavailability.



Apply in Field – Exposure Diagnostics – ECO Forensics

EE2 Fish Molecular Studies 

EPA Experimental Stream Facility

Robert Flick, Jim Lazorchak USEPA ORD Cin. Mark Smith TMG c/o USEPA Cin
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2 or 4-day Lab Exposures

4-day Tail Tank Exposures
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Instream EE2 Exposure Results

RNA & QPCR Analyses conducted by Ana Braam & Reena Mackwan,

 Dynamac Corp c/o U.S. EPA





vg expression within four days and at environmental concentrations.
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In Stream & Outside Exposure Results



RNA & QPCR Analyses conducted by Ana Braam & Reena Mackwan,

 Dynamac Corp c/o U.S. EPA



vg expression within four days in ESF effluent, but undetectable in receiving stream – environmental stewardship
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Conclusions

Similar to ELA Study – No effects on Lower Trophic levels – Algae, Nematodes, Functional endpoints



Detectable Vg Gene expression responses in Males exposed to lowest EE2 concentration of 2.5 ng/L



Fecundity was unsuccessful due to logistical exposure setup
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Effects of EE2 on fecundity on adult Fathead Minnows in a 21 Day 
continuous flow-thru study



Brandon Armstrong, Herman Haring, Mark Smith, TMG c/o USEPA Cincinnati. Jim Lazorchak, Robert Flick, Mitch Kostich, David Bencic, Michael Crane, USEPA ORD Cincinnati,Kathleen Jensen, Gary Ankley USEPA ORD Duluth
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Endpoints

Fecundity

Fertility

Mortality

Vitellogenin Expression

Plasma and Liver

Tissue weights relative to body weight

Fatpad Index

Tubercle Counts

Gonadosomatic Index

Hepatosomatic Index



Environmentally relevant EE2 concentrations  0.5, 1.5, and 4.5ng/L
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Fecundity over 21-day Dosing Period

NOEC <1.5 ng/L



Immediate decline in egg production compared to control in 0.5 and 1.5 ng/L EE2 treatments

Initial increase than cessation of egg production at 4.5 ng/L EE2.
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Plasma Level Vitellogenin

K Jensen

Plasma vitellogenin concentration elevated in male AND female minnows exposed to 4.5 ng/L EE2.
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Vg Gene Expression





vg expression increased in exposed males, decreased in exposed females
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Fecundity effect at 1.5 and 4.5ng/L EE2



Slight fecundity effect at 0.5ng/L EE2

Low reproduction in week 3



All concentrations significantly increased vitellogenin gene expression in males

Conclusions

Laboratory Exposure Study
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Differences in doing research in the 

Government vs Academia

 More administrative overhead than Academia – 50% Longer

	Quality Assurance/Quality Control – Our work has to almost be 	good enough to stand up in court!



	More Paper work – Time keeping, Travel authorizations, PRs



  Maybe you can make a difference on the inside then on the outside.



More collaboration across disciplines in Gov research? 



Budget always at Risk



Can’t do one thing for more than 5 years



Benefits and Security getting to be similar to the Private Sector















Office of Research and Development

National Exposure Research Laboratory (NERL), Ecological Exposure Research Division (EERD), Molecular Indicators Research Branch (MIRB)



38

Differences in doing research in the Government vs Academia

Academia – More independence 



More chasing the dollars for support.



Reaching the next generation.
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Remember What is Good For the Fish 

Will be Good for Us!







Office of Research and Development

National Exposure Research Laboratory (NERL), Ecological Exposure Research Division (EERD), Molecular Indicators Research Branch (MIRB)



image2.png



image3.jpeg



image4.jpeg



image5.wmf



image6.jpeg



image7.jpeg



image8.jpeg



image9.jpeg



image10.png



image11.png



image12.emf

 


Mean EE2 Concentrations in Lake 26014-May21-May31-May4-Jun11-Jun18-Jun25-Jun2-Jul9-Jul16-Jul23-Jul30-Jul6-Aug13-Aug20-Aug27-Aug4-Sep10-Sep17-Sep24-Sep1-Oct8-Oct15-OctEE2 (ng/L)02468101214 200220012003




Microsoft_Office_Word_97_-_2003_Document1.doc

[image: image1.wmf]Mean EE2 Concentrations in Lake 260



14-May



21-May



31-May



4-Jun



11-Jun



18-Jun



25-Jun



2-Jul



9-Jul



16-Jul



23-Jul



30-Jul



6-Aug



13-Aug



20-Aug



27-Aug



4-Sep



10-Sep



17-Sep



24-Sep



1-Oct



8-Oct



15-Oct



EE2 (ng/L)



0



2



4



6



8



10



12



14



2002



2001



2003








image13.jpeg



image14.emf

Fathead Minnow Males


May 2003


0


0.5


1


1.5


2


2.5


Lake 114Lake 442Lake 260


Vg/18S




image15.emf

Fathead Minnow Males


September 2003


0


0.5


1


1.5


2


2.5


Lake 114Lake 442Lake 260


Vg/18S




image16.emf

Fathead Minnow Females


May 2003


0


0.5


1


1.5


2


2.5


3


3.5


4


Lake 442Lake 260


Vg/18S




image17.emf

Fathead Minnow Females


September 2003


0


0.5


1


1.5


2


2.5


3


3.5


4


Lake 442Lake 260


Vg / 18S




Microsoft_Office_Excel_97-2003_Worksheet2.xls

Chart3


			Lake 114			Lake 114			0.00020666			0.00020666


			Lake 442			Lake 442			0.00678326			0.00678326


			Lake 260			Lake 260			0.12028631			0.12028631





Vg/18S


Fathead Minnow Males
May 2003


0.000826156


0.015163959


0.869102669





Sheet1


			


									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			A1			1			27.885			1.528			0.0008368937						A7			1			10.263			1.801			0.4539121913


			A2			1			28.28			1.635			0.0002213878			0.0005291407			A8			1			10.403			1.839			0.4051083885			0.4295102899


			B1			2			27.794			1.626			0.0003082142						B7			2			9.535			1.845			0.6860844818


			B2			2			29.122			1.626			0.0001609001			0.0002345571			B8			2			9.467			1.872			0.7096255565			0.6978550191


			C1			3			28.203			1.588			0.000378593						C7			3			10.058			1.885			0.4861550086


			C2			3			28.808			1.632			0.0001760872			0.0002773401			C8			3			9.727			1.879			0.6010509319			0.5436029702


			D1			4			28.134			1.592			0.0003748825						D7			4			10.026			1.796			0.5231913028


			D2			4			29.084			1.640			0.0001405787			0.0002577306			D8			4			9.981			1.842			0.5231286772			0.52315999


			E1			5			28.079			1.642			0.0002281837						E7			5			10.291			1.801			0.4463711347


			E2			5			28.393			1.673			0.0001407035			0.0001844436			E8			5			9.316			1.884			0.7781801954			0.6122756651


			F1			6			28.775			1.610			0.0002270588						F7			6			10.798			1.704			0.3675802143


			F2			6			29.211			1.635			0.0001401235			0.0001835912			F8			6			10.101			1.826			0.4910141947			0.4292972045


			G1			7			27.761			1.622			0.0003249596						G7			7			11.868			1.727			0.1995707453


			G2			7			29.059			1.651			0.0001269336			0.0002259466			G8			7			11.051			1.722			0.3142085557			0.2568896505


			H1			8			28.679			1.627			0.0001976678						H7			8			12.037			1.715			0.1861500326


			H2			8			28.966			1.635			0.0001576673			0.0001776675			H8			8			12.537			1.655			0.1617192011			0.1739346168


			A3			9			26.542			1.541			0.0012995369						A9			9			9.232			1.867			0.8230633798


			A4			9			27.7									0.0012995369			A10			9			10.653			1.863			0.3400458121			0.5815545959


			D3			12			26.428			1.734			0.0002237028						D9			12			9.882			1.958			0.5239169146


			D4			12			26.314			1.685			0.0003673588			0.0002955308			D10			12			10.916			1.880			0.2837296468			0.4038232807


			E3			13			27.337			1.722			0.0001517086						E9			13			10.216			1.872			0.4436869246


			E4			13			26.644			1.658			0.0003995245			0.0002756165			E10			13			10.039			1.848			0.5029675156			0.4733272201


			F3			14			19.856			1.907			0.0036589194						F9			14			11.649			1.888			0.1764622439


			F4			14			19.582			1.785			0.0076294353			0.0056441773			F10			14			11.226			1.868			0.2368161628			0.2066392034


			G3			15			31.276			1.279			0.0070422993						G9			15			12.216			1.730			0.1640971857


			G4			15			30.519			1.594			0.0001201973			0.0035812483			G10			15			15.388			1.601			0.0476163547			0.1058567702


			H3			16			24.502			1.750			0.0005716647						H9			16			14.694			1.631			0.0594076697


			H4			16			24.183			1.739			0.0007458284			0.0006587465			H10			16			18.004			1.428			0.03920391			0.0493057898


			C5			19			11.807			1.791			0.687489151						C11			19			8.92			1.819			1


			G5			19			12.679			1.779			0.4179036269			0.552696389			G11			19			17.378			1.338						1


			D5			20			11.164			1.792			1						D11			20			9.059			1.855			0.9177298689


			H5			20			12.04			1.753			0.6115361378			0.8057680689			H11			20			24.538			1.167						0.9177298689


			B1			22			17.313			1.754			0.0315992373						B7			22			13.78			1.839			0.0518074884


			B2			22			18.116			1.750			0.0204374507			0.026018344			B8			22			13.441			1.813			0.0678709861			0.0598392373


			G1			27			12.359			1.793			0.4977781079						G7			27			12.009			1.725			0.1856865825


			G2			27			12.552			1.859			0.4228142484			0.4602961781			G8			27			10.479			1.790			0.4033809742			0.2945337784


			A3			29			11.218			1.816			0.9682878048						A9			29			9.04			1.831			0.9299945069


			A4			29			11.582			1.761			0.7892722051			0.8787800049			A10			29			9.071			1.851			0.9111933752			0.9205939411


			B3			30			13.311			1.784			0.2885814528						B9			30			9.732			1.818			0.6153748172


			B4			30			13.332			1.779			0.2867241896			0.2876528212			B10			30			9.677			1.821			0.6351709644			0.6252728908


			E3			33			11.899			1.791			0.6516725471						E9			33			8.994			1.851			0.9554518132


			E4			33			11.284			1.791			0.9324693668			0.7920709569			E10			33			8.923			1.843			0.9981671074			0.9768094603


			G3			35			11.726			1.821			0.7139375753						G9			35			9.515			1.815			0.7013954045


			G4			35			11.58			1.802			0.7826976834			0.7483176294			G10			35			9.644			1.823			0.6475426013			0.6744690029


			H3			36			11.501			1.700			0.8363230092						H9			36			9.29			1.845			0.7971649001


			H4			36			11.494			1.795			0.8244690503			0.8303960298			H10			36			9.342			1.848			0.7716385307			0.7844017154


												Vg						18S						vg/18S			Avg			St. Error


									1			0.0005291407						0.4295102899						0.0012319629


									2			0.0002345571						0.6978550191						0.0003361116


									3			0.0002773401						0.5436029702						0.0005101888


									4			0.0002577306						0.52315999						0.0004926421


									5			0.0001844436						0.6122756651						0.0003012428


									6			0.0001835912						0.4292972045						0.0004276552


									7			0.0002259466						0.2568896505						0.0008795472


									8			0.0001776675						0.1739346168						0.0010214616


									9			0.0012995369						0.5815545959						0.0022345914			0.000826156			0.000206657


									12			0.0002955308						0.4038232807						0.000731832


									13			0.0002756165						0.4733272201						0.0005822959


									14			0.0056441773						0.2066392034						0.0273141652


									15			0.0035812483						0.1058567702						0.0338310744


									16			0.0006587465						0.0493057898						0.0133604298			0.0151639595			0.0067832611


									19			0.552696389						1						0.552696389


									20			0.8057680689						0.9177298689						0.8780013555


									22			0.026018344						0.0598392373						0.4348040713


									27			0.4602961781						0.2945337784						1.5627958894


									29			0.8787800049						0.9205939411						0.9545793924


									30			0.2876528212						0.6252728908						0.4600436472


									33			0.7920709569						0.9768094603						0.8108755997


									35			0.7483176294						0.6744690029						1.1094915054


									36			0.8303960298						0.7844017154						1.0586361726			0.8691026692			0.1202863114


															Lake 114						0.000826156			0.00020666


															Lake 442						0.015163959			0.00678326


															Lake 260						0.869102669			0.12028631


						*Mean ± Standard Error; Dynamo SybrGreen Protocol


						Vg / 18S= ratio of 2-delta-c(T) values


						R2 values> 0.980


						n=9 (Lake 114); n=5 (Lake 442); n=9 (Lake 260)
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			*Mean ± Standard Error (n=5); Dynamo SybrGreen Protocol


			Vg / 18S= ratio of 2-delta-c(T) values


			** n=4


			R2 values> 0.980


																		0.0005291407			0.4295102899


																		0.0002345571			0.6978550191


																		0.0002773401			0.5436029702


																		0.0002577306			0.52315999


																		0.0001844436			0.6122756651


																		0.0001835912			0.4292972045


																		0.0002259466			0.2568896505


																		0.0001776675			0.1739346168


																		0.0380387062			0.5815545959


																		0.0002955308			0.4038232807


																		0.0002756165			0.4733272201


																		0.0056441773			0.2066392034


																		0.0035812483			0.1058567702


																		0.0006587465			0.0493057898


																		0.552696389			1


																		0.8057680689			0.9177298689


																		0.026018344			0.0598392373


																		0.4602961781			0.2945337784


																		0.8787800049			0.9205939411


																		0.2876528212			0.6252728908


																		0.7920709569			0.9768094603


																		0.7483176294			0.6744690029


																		0.8303960298			0.7844017154








			










Microsoft_Office_Excel_97-2003_Worksheet3.xls

Chart1


			Lake 114			Lake 114			0.0024868173			0.0024868173


			Lake 442			Lake 442			0.0945627639			0.0945627639


			Lake 260			Lake 260			0.4276323348			0.4276323348





Vg/18S


Fathead Minnow Males
September 2003


0.0032175266


0.2280809739


1.6193396801





Sheet1


			


									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			G1			87			31.193			1.713			0.0000309284						G7			87


			G2			87			29.564			1.774			0.0000400823			0.0000355053			G8			87


			H1			88			29.264			1.753			0.0000583171						H7			88


			H2			88			30.813			1.663			0.000066424			0.0000623706			H8			88


			A3			89															A9			89			10.01			1.799			0.7713471058


			A4			89			26.231			1.763			0.0002962217			0.0002962217			A10			89			10.064			1.810			0.7450480506			0.7581975782


			B3			90			27.19			1.880			0.0000643407						B9			90			10.118			1.863			0.7101977973


			B4			90			27.199			1.442			0.0037084397			0.0018863902			B10			90			10.029			1.895			0.7447764155			0.7274871064


			C3			91			28.773			1.798			0.0000503932						C9			91			10.41			1.918			0.577860594


			C4			91			28.826			1.708			0.0001162512			0.0000833222			C10			91			10.362			1.917			0.5964271252			0.5871438596


			D3			92			28.8			1.733			0.0000923434						D9			92			10.213			1.869			0.6680944313


			D4			92			28.736			1.695			0.0001384696			0.0001154065			D10			92			10.367			1.875			0.6052297452			0.6366620882


			E3			93															E9			93			12.35			1.794			0.1966449378


			E4			93			29.668			1.701			0.0000792314			0.0000792314			E10			93			13.422			1.712			0.1260212875			0.1613331127


			F3			94			31.382			1.673			0.0000440316						F9			94			26.334			1.248			0.0245192493


			F4			94			29.888			1.560			0.0003361924			0.000190112			F10			94												0.0122596247


			G3			95			31.411			1.688			0.000036769						G9			95


			G4			95			31.717			1.729			0.0000193245			0.0000280468			G10			95


			H3			96															H9			96


			H4			96															H10			96


			A5			97			31.607			1.683			0.0000349652						A11			97			9.568			1.777			1


			E5			97			28.285			1.624			0.0003559846			0.0001954749			E11			97			11.527			1.720			0.3458050151			0.6729025075


			B5			98			13.862			1.952			0.2695013767						B11			98			9.584			1.892			0.9898500733


			F5			98			13.619			2.124			0.2740340549			0.2717677158			F11			98									0			0.9898500733


			C5			99			16.279			2.053			0.0428491555						C11			99			9.693			1.899			0.9229554978


			G5			99			17.508			1.831			0.0336969557			0.0382730556			G11			99												0.9229554978


			D5			100			14.972			1.901			0.1390227772						D11			100			9.76			1.898			0.8842272247


			H5			100												0.1390227772			H11			100									0			0.8842272247


			A1			101			14.209			1.832			0.2472375869						A7			101			10.813			1.861			0.4616137075


			A2			101			14.524			1.733			0.2364129534			0.2418252702			A8			101			10.289			1.878			0.6348856187			0.5482496631


			B1			102															B7			102			20.122			1.570			0.008569072


			B2			102															B8			102			16.718			1.755			0.0179035419


			C1			103															C7			103


			C2			103			16.845			1.857			0.0469036413			0.0234518207			C8			103			13.367			1.603			0.1665050487			0.1665050487


			D1			104			16.191			1.816			0.0772663428						D7			104			12.834			1.590			0.2198129699


			D2			104			16.319			1.773			0.0795573768			0.0784118598			D8			104			13.354			1.626			0.1589172664			0.1893651182


			E1			105			27.399			1.603			0.0006696482						E7			105			11.96			1.692			0.2844057032


			E2			105			27.249			1.613			0.000650904			0.0006602761			E8			105			11.397			1.872			0.3175658141			0.3009857587


			F1			106			13.671			1.824			0.345066326						F7			106			12.78			1.697			0.1829291059


			F2			106			14.019			1.843			0.2737799983			0.3094231621			F8			106			11.097			1.775			0.4158434521			0.299386279


			G1			107															G7			107			14.544			1.610			0.0934879691


			G2			107															G8			107			11.563			1.829			0.2999829835


			H1			108			31.168			1.564			0.0001811879						H7			108			16.643			1.537			0.0478121882


			H2			108			28.88			1.643			0.0002190224			0.0002001051			H8			108			15.201			1.560			0.0817470233			0.0647796057


			A3			109															A9			109			9.786			1.822			0.8773829213


			A4			109			27.435			1.643			0.0004478788			0.0004478788			A10			109			9.917			1.893			0.8002793472			0.8388311343


			B3			110			11.901			1.816			1						B9			110			9.946			1.841			0.7939519857


			B4			110			12.218			1.890			0.8172404286			0.9086202143			B10			110			10.063			1.884			0.7309529633			0.7624524745


			C3			111			12.069			1.815			0.9047444049						C9			111			10.999			1.783			0.4370445198


			C4			111			12.029			1.842			0.9247795359			0.9147619704			C10			111			11.014			1.719			0.4567263415			0.4468854307


												Vg						18S						vg/18S			Avg			St. Error


									89			0.0002962217						0.7581975782						0.000390692


									90			0.0018863902						0.7274871064						0.0025930222


									91			0.0000833222						0.5871438596						0.0001419111


									92			0.0001154065						0.6366620882						0.000181268


									93			0.0000792314						0.1613331127						0.0004911041


									94			0.000190112						0.0122596247						0.0155071623			0.0032175266			0.0024868173


									97			0.0001954749						0.6729025075						0.0002904951


									98			0.2717677158						0.9898500733						0.2745544231


									99			0.0382730556						0.9229554978						0.0414679318


									100			0.1390227772						0.8842272247						0.1572251717


									101			0.2418252702						0.5482496631						0.4410860351


									103			0.0234518207						0.1665050487						0.1408475049


									104			0.0784118598						0.1893651182						0.4140776325


									105			0.0006602761						0.3009857587						0.0021937122


									106			0.3094231621						0.299386279						1.0335248602


									108			0.0002001051						0.0647796057						0.0030890143


									109			0.0004478788						0.8388311343						0.000533932			0.2280809739			0.0945627639


									110			0.9086202143						0.7624524745						1.1917073453


									111			0.9147619704						0.4468854307						2.0469720149			1.6193396801			0.4276323348


															Lake 114						0.0032175266			0.0024868173


															Lake 442						0.2280809739			0.0945627639


															Lake 260						1.6193396801			0.4276323348


						*Mean ± Standard Error; Dynamo SybrGreen Protocol


						Vg / 18S= ratio of 2-delta-c(T) values


						R2 values> 0.980


						n=6 (Lake 114); n=11 (Lake 442); n=2 (Lake 260)
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									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			B3			10			18.595			1.846			0.0110078914						B9			10			10.424			1.853			0.3016286209


			B4			10			18.837			1.849			0.0093841859			0.0101960386			B10			10			11.17			1.886			0.181661299			0.2416449599


			C3			11			16.887			1.918			0.0253126578						C9			11			10.311			1.936			0.2986056086


			C4			11			16.888			1.938			0.0238407435			0.0245767007			C10			11			11.001			1.935			0.1893581809			0.2439818947


			A5			17			11.24			1.816			1						A11			17			8.481			1.865			1


			E5			17			11.47			1.841			0.8689880508			0.9344940254			E11			17			9.18			1.832			0.6548647837			0.8274323919


			B5			18			11.714			1.828			0.7513626573						B11			18			9.163			1.834			0.6612925597


			F5			18			12.31			1.783			0.538489943			0.6449263002			F11			18			10.745			1.728			0.2900445557			0.4756685577


			A1			21			12.754			1.723			0.4389787434						A7			21			8.649			1.869			0.9002931012


			A2			21			13.208			1.762			0.3278548243			0.3834167839			A8			21			8.504			1.866			0.9857526134			0.9430228573


			C1			23			14.03			1.779			0.2005609304						C7			23			10.114			1.797			0.3840172395


			C2			23			14.029			1.771			0.2030186287			0.2017897796			C8			23			9.44			1.813			0.565229891			0.4746235652


			D1			24			12.239			1.806			0.5541225144						D7			24			10.544			1.715			0.3287845106


			D2			24			12.623			1.794			0.4457712111			0.4999468628			D8			24			9.688			1.859			0.4730976943			0.4009411024


			E1			25			12.876			1.818			0.3761662321						E7			25			11.769			1.698			0.17548943


			E2			25			12.868			1.831			0.3734917508			0.3748289914			E8			25			9.925			1.814			0.4232600541			0.299374742


			F1			26			11.635			1.824			0.7887424243						F7			26			11.724			1.698			0.1795966326


			F2			26			11.863			1.869			0.6773491322			0.7330457783			F8			26			10.34			1.815			0.3301072857			0.2548519592


			H1			28			11.444			1.780			0.8890287833						H7			28			11.154			1.765			0.2191330266


			H2			28			11.622			1.835			0.7930785885			0.8410536859			H8			28			10.793			1.800			0.2569877605			0.2380603935


			C3			31			12.242			1.784			0.5599246233						C9			31			9.656			1.873			0.4783653348


			C4			31			12.344			1.551			0.6160419968			0.5879833101			C10			31			9.83			1.825			0.4441955502			0.4612804425


			D3			32			17.934			1.743			0.0242623352						D9			32			12.994			1.850			0.0622283792


			D4			32			18.039			1.763			0.0211375242			0.0226999297			D10			32			12.593			1.752			0.0997856006			0.0810069899


			F3			34			11.423			1.829			0.8953532621						F9			34			9.36			1.855			0.5809243937


			F4			34			11.353			1.767			0.9376711615			0.9165122118			F10			34			9.411			1.858			0.5619496239			0.5714370088


												Vg						18S						vg/18S			Avg			St. Error


									10			0.0101960386						0.2416449599						0.0421942945


									11			0.0245767007						0.2439818947						0.1007316576


									17			0.9344940254						0.8274323919						1.1293901889


									18			0.6449263002						0.4756685577						1.3558312606			0.6570368504			0.3414354673


									21			0.3834167839						0.9430228573						0.4065827047


									23			0.2017897796						0.4746235652						0.4251575235


									24			0.4999468628						0.4009411024						1.2469334268


									25			0.3748289914						0.299374742						1.2520394637


									26			0.7330457783						0.2548519592						2.8763592035


									28			0.8410536859						0.2380603935						3.5329425167


									31			0.5879833101						0.4612804425						1.2746764351


									32			0.0226999297						0.0810069899						0.2802218643


									34			0.9165122118						0.5714370088						1.6038726889			1.4331984252			0.3729173962


												Lake 442						0.65703685			0.34143547


												Lake 260						1.43319843			0.372917


						*Mean ± Standard Error; Dynamo SybrGreen Protocol


						Vg / 18S= ratio of 2-delta-c(T) values


						R2 values> 0.980


						n=4 (Lake 442); n=9 (Lake 260)
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			*Mean ± Standard Error (n=5); Dynamo SybrGreen Protocol


			Vg / 18S= ratio of 2-delta-c(T) values


			** n=4
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									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			D3			112			13.873			1.823			0.1548788833						D9			112			10.691			1.800			0.2504937905


			D4			112			13.843			1.823			0.1578172989			0.1563480911			D10			112			10.753			1.786			0.2462821318			0.2483879611


			E3			113			16.224			1.828			0.0371953028						E9			113			12.325			1.664			0.1312401475


			E4			113			15.588			1.804			0.0581990263			0.0476971646			E10			113			10.866			1.814			0.2215111886			0.1763756681


			F3			114			16.242			1.700			0.0547505738						F9			114			9.236			1.735			0.6088660666


			F4			114			16.087			1.697			0.0599223793			0.0573364765			F10			114			8.336			1.726			1			0.8044330333


			G3			115			15.143			1.848			0.0680961425						G9			115			11.032			1.875			0.1835692317


			G4			115			14.88			1.845			0.080527189			0.0743116657			G10			115			11.385			1.798			0.1672599223			0.175414577


			H3			116			20.26			1.718			0.0058644372						H9			116			11.626			1.798			0.145099753


			H4			116			20.241			1.739			0.0052863841			0.0055754106			H10			116			12.329			1.642			0.1378899876			0.1414948703


			A5			117			14.607			1.799			0.1048777609						A11			117			9.377			1.886			0.5165339418


			E5			117			14.345			1.890			0.1026104343			0.1037440976			E11			117			10.586			1.764			0.2788976966			0.3977158192


			B5			118			16.651			1.801			0.031349564						B11			118			9.61			1.915			0.4368947064


			F5			118			16.715			1.783			0.0320921835			0.0317208737			F11			118			10.739			1.842			0.2303271296			0.333610918


			C5			119			11.276			1.852			0.7307121541						C11			119			10.118			1.856			0.3323053202


			G5			119			11.249			1.802			0.7528902567			0.7418012054			G11			119			11.022			1.782			0.2118299501			0.2720676352


			D5			120			10.767			1.978			1						D11			120			10.629			1.837			0.2478263497


			H5			120			11.014			1.815			0.8631257319			0.9315628659			H11			120												0.2478263497


												Vg						18S						vg/18S			Avg			St. Error


									112			0.156						0.2483879611						0.6294511633


									113			0.0476971646						0.1763756681						0.2704293914


									114			0.057						0.8044330333						0.0712756366


									115			0.074						0.175414577						0.423634495


									116			0.006						0.1414948703						0.0394036238


									117			0.104						0.3977158192						0.2608498144


									118			0.032						0.333610918						0.0950834401			0.2557325092			0.081


									119			0.742						0.2720676352						2.7265323381


									120			0.9315628659						0.2478263497						3.7589338948			3.2427331165			0.516


															Lake 442						0.2557325092			0.0808775592


															Lake 260						3.2427331165			0.5162007783


												*Mean ± Standard Error; Dynamo SybrGreen Protocol


												Vg / 18S= ratio of 2-delta-c(T) values


												R2 values> 0.980


												n=7 (Lake 442); n=2 (Lake 260)
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			*Mean ± Standard Error (n=5); Dynamo SybrGreen Protocol


			Vg / 18S= ratio of 2-delta-c(T) values


			** n=4


			R2 values> 0.980
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Chart1


			Control			Control			0.0652691234			0.0652691234			0.007360584			0.007360584


			2.5 ng/L EE2			2.5 ng/L EE2			0.1348338441			0.1348338441			0.0423505077			0.0423505077


			12.5 ng/L EE2			12.5 ng/L EE2			0.129058143			0.129058143			0.0520524793			0.0520524793


			62.5 ng/L EE2			62.5 ng/L EE2			0.0255835421			0.0255835421			0.0652691234			0.0652691234





Male


Female


Vg/18S


Four day in-stream exposure


0.0232124711


0.8353347411


0.2816994304


1.0500359143


0.6732644049


0.8222972883


0.759797736


0.8445635231





EE2-M


			


						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			1			29.96			1.38			0.002986637									A7			1			11.92			1.36			0.656223374


			A2			1			31.37			1.27			0.009549477			0.0062681						A8			1			11.65			1.38			0.701670156			0.6789468


			B1			2			23.53			1.34			0.033345885									B7			2			11.68			1.37			0.700657474


			B2			2			24.58			1.25			0.059176617			0.0462613						B8			2			11.93			1.36			0.654208687			0.6774331


			C1			3			27.74			1.28			0.020084738									C7			3			12.21			1.31			0.638748141


			C2			3			27.7			1.29			0.017938597			0.0190117						C8			3			12.12			1.29			0.670461979			0.6546051


			D1			4			26.16			1.39			0.009163030									D7			4			10.76			1.5			0.918376655


			D2			4			27.39			1.25			0.031610619			0.0203868						D8			4			11.76			1.37			0.683231866			0.8008043


			E1			5			26.89			1.36			0.009990498									E7			5			11.56			1.39			0.717059265


			E2			5			27.01			1.27			0.027074710			0.0185326						E8			5			11.21			1.37			0.812389732			0.7647245


			F1			6			15.91			1.42			0.245949884									F7			6			11.12			1.37			0.835736321


			F2			6			16.68			1.31			0.275813754			0.2608818						F8			6			11.58			1.38			0.717669585			0.7767030


			G1			7			15.87			1.52			0.190501935									G7			7			11.76			1.37			0.683231866


			G2			7			16.6			1.42			0.193093505			0.1917977						G8			7			11.18			1.36			0.823892383			0.7535621


			H1			8			15.39			1.35			0.351915573									H7			8			11.11			1.38			0.834963924


			H2			8			15.32			1.36			0.350455050			0.3511853						H8			8			11.38			1.37			0.770055327			0.8025096


			A3			9			14.01			1.41			0.486004022									A9			9			11.39			1.39			0.758346292


			A4			9			14.69			1.41			0.384743124			0.4353736						A10			9			11.96			1.39			0.628563461			0.6934549


			B3			10			16.81			1.31			0.266299684									B9			10			11.98			1.39			0.624437298


			B4			10			16.83			1.33			0.245838516			0.2560691						B10			10			12.33			1.29			0.635550867			0.6299941


			C3			11			14.32			1.27			0.562125171									C9			11			11.71			1.4			0.676848512


			C4			11			14.35			1.27			0.558108865			0.5601170						C10			11			11.85			1.39			0.651749580			0.6642990


			D3			12			13.68			1.36			0.580278036									D9			12			11.04			1.4			0.848002754


			D4			12			14.08			1.26			0.605614015			0.5929460						D10			12			12.12			1.3			0.662382633			0.7551927


			E3			13			13.2			1.24			0.757680353									E9			13			11.9			1.38			0.647385896


			E4			13			11.91			1.45			1.000000000			0.8788402						E10			13			11.4			1.37			0.765222124			0.7063040


			F3			14			14.02			1.28			0.594000710									F9			14			11.78			1.41			0.655330666


			F4			14			13.85			1.39			0.527899545			0.5609501						F10			14			11.85			1.4			0.645704114			0.6505174


			G3			15			14.18			1.25			0.602579386									G9			15			11.92			1.41			0.624553743


			G4			15			13.96			1.35			0.540524986			0.5715522						G10			15			11.95			1.41			0.618149101			0.6213514


			H3			16			12.8			1.41			0.736537714									H9			16			10.81			1.5			0.899945630


			H4			16			12.56			1.41			0.799848209			0.7681930						H10			16			10.55			1.49			1.000000000			0.9499728


			A5			17			13.62			1.26			0.673544614									A11			17			11.73			1.41			0.666686172


			E5			17			13.2			1.29			0.720011236			0.6967779						E11			17			12.39			1.32			0.599989937			0.6333381


			B5			18			13.63			1.31			0.628482764									B11			18			11.67			1.39			0.691549742


			F5			18			13.49			1.31			0.652696604			0.6405897						F11			18			12.32			1.29			0.637171310			0.6643605


			C5			19			13.41			1.27			0.698705913									C11			19			12.13			1.28			0.677030522


			G5			19			13.18			1.28			0.730875390			0.7147907						G11			19			12			1.39			0.620338220			0.6486844


			D5			20			12.08			1.35			0.950261774									D11			20			12.03			1.3			0.678209453


			H5			20			12.19			1.34			0.921320334			0.9357911						H11			20			11.36			1.4			0.761441058			0.7198253


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			1			0.006268057			0.678946765			0.0092320304


			2			0.046261251			0.677433080			0.0682890343


			3			0.019011668			0.654605060			0.0290429587			Control			0.0312512629			0.0098598158


			4			0.020386824			0.800804261			0.0254579369


			5			0.018532604			0.764724499			0.024234354


			6			0.260881819			0.776702953			0.3358836455


			7			0.191797720			0.753562125			0.2545214437


			8			0.351185311			0.802509625			0.4376088465			2.5 ng/L			0.4124618471			0.062394836


			9			0.435373573			0.693454877			0.6278325923			EE2


			10			0.256069100			0.629994082			0.4064627072


			11			0.560117018			0.664299046			0.843169987


			12			0.592946025			0.755192693			0.7851585838


			13			0.878840177			0.706304010			1.244280316			12.5 ng/L			0.9309552083			0.0812312801


			14			0.560950127			0.650517390			0.8623138069			EE2


			15			0.571552186			0.621351422			0.9198533481


			16			0.768192962			0.949972815			0.8086473101


			17			0.696777925			0.633338054			1.1001674703


			18			0.640589684			0.664360526			0.9642199654			62.5 ng/L			1.0549937			0.0816114422


			19			0.714790651			0.648684371			1.1019082367			EE2


			20			0.935791054			0.719825256			1.3000253144


			Male FHM - EE2


			Treatment			Ave VG/18S			Std. Error


			Control EE2			0.0312512629			0.0098598158


			2.5 ng/L EE2			0.4124618471			0.062394836


			12.5 ng/L EE2			0.9309552			0.0812312801


			62.5 ng/L EE2			1.0549937			0.0816114422


									*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


									Vg / 18S= ratio of 2-delta-c(T) values


									R2 values> 0.994 for Vg, > 0.996 for 18S
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EE2-M


			1			1			1





Treatment Group


Vg/18S


Vitellogenin Expression by QPCR*
Study 6-26 (EE2 Stability) 
 FHM Adult Male Gills


1





TB-M


			0			0.0098598158			0.0098598158


			0			0.062394836			0.062394836


			0			0.0812312801			0.0812312801


			0			0.0816114422			0.0816114422





Treatment


Ave VG/18S


Vitellogenin Expression By QPCR*
TD #772, Study 6-22 (EE2 )
FHM Adult Male Livers
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EE2 all


			


						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			1			26.5			1.31			0.610089470									A7			1			10.29			1.58			0.855966150


			A2			1			28.05			1.21			0.525031606			0.5675605						A8			1			10.64			1.57			0.732536451			0.7942513


			B1			2			26.92			1.28			0.573822493									B7			2			10.68			1.58			0.716110970


			B2			2			27.74			1.21			0.556991943			0.5654072						B8			2			10.73			1.55			0.710462689			0.7132868


			C1			3			28.85			1.23			0.420917163									C7			3			10.43			1.57			0.805319410


			C2			3			28.99			1.23			0.408893229			0.4149052						C8			3			10.7			1.56			0.716401607			0.7608605


			D1			4			24.67			1.32			1.000000000									D7			4			9.95			1.68			1.000000000


			D2			4			26.08			1.18			0.791856288			0.8959281						D8			4			10.59			1.56			0.752315928			0.8761580


			E1			5			26.52			1.26			0.652100437									E7			5			10.81			1.61			0.663941395


			E2			5			26.84			1.26			0.605614015			0.6288572						E8			5			10.85			1.59			0.658783310			0.6613624


			A1			21			31.43			1.36			0.125105666									A7			21			12.49			1.32			0.494017365


			A2			21			32.43			1.29			0.138619347			0.1318625						A8			21			12.43			1.37			0.458071206			0.4760443


			B1			22			25.43			1.35			0.796060978									B7			22			11.86			1.4			0.525890653


			B2			22			26.4			1.26			0.670438517			0.7332497						B8			22			12.15			1.29			0.571087478			0.5484891


			C1			23			26.78			1.31			0.565662731									C7			23			11.88			1.4			0.522363582


			C2			23			26.94			1.31			0.541744061			0.5537034						C8			23			12.12			1.3			0.565904211			0.5441339


			D1			24			29.71			1.37			0.204610700									D7			24			10.6			1.5			0.768317423


			D2			24			30.86			1.29			0.206751988			0.2056813						D8			24			11.69			1.39			0.563837878			0.6660777


			E1			25			29.22			1.31			0.292695203									E7			25			11.98			1.44			0.477006329


			E2			25			29.4			1.32			0.268958519			0.2808269						E8			25			11.67			1.45			0.527772839			0.5023896


			F1			26			26.32			1.34			0.616988519									F7			26			11.53			1.44			0.562065932


			F2			26			27.12			1.25			0.578855905			0.5979222						F8			26			11.91			1.44			0.489338645			0.5257023


			G1			27			24.78			1.55			0.952935515									G7			27			12.39			1.35			0.480823411


			G2			27			25.65			1.42			0.709181540			0.8310585						G8			27			12.07			1.37			0.513041383			0.4969324


			H1			28			28.97			1.44			0.208468904									H7			28			11.56			1.44			0.555950836


			H2			28			28.99			1.43			0.213279109			0.2108740						H8			28			12.08			1.34			0.536125889			0.5460384


			A3			29			28.59			1.43			0.246083635									A9			29			11.27			1.38			0.653671584


			A4			29			29.44			1.34			0.247576895			0.2468303						A10			29			11.95			1.41			0.502992807			0.5783322


			B3			30			26.81			1.3			0.570375977									B9			30			12.22			1.3			0.551249984


			B4			30			26.8			1.3			0.571874405			0.5711252						B10			30			12.94			1.31			0.446024614			0.4986373


			C3			31			28.16			1.22			0.499579019									C9			31			11.66			1.39			0.569435701


			C4			31			28.1			1.23			0.491615387			0.4955972						C10			31			11.97			1.42			0.492467465			0.5309516


			D3			32			29.77			1.32			0.242701774									D9			32			11.14			1.42			0.658835315


			D4			32			30.48			1.24			0.286562930			0.2646324						D10			32			12.72			1.31			0.473323984			0.5660796


			E3			33			25.87			1.28			0.743614820									E9			33			11.95			1.41			0.502992807


			E4			33			24.72			1.41			0.982967241			0.8632910						E10			33			11.61			1.39			0.578889179			0.5409410


			F3			34			25.95			1.36			0.674637064									F9			34			12.02			1.33			0.554149701


			F4			34			25.88			1.37			0.683231866			0.6789345						F10			34			12.39			1.32			0.507925022			0.5310374


			G3			35			27.58			1.23			0.547489918									G9			35			12.17			1.33			0.530944782


			G4			35			27.28			1.24			0.570386715			0.5589383						G10			35			12.29			1.32			0.522224209			0.5265845


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			1			0.567560538			0.794251300			0.714585595


			2			0.565407218			0.713286830			0.792678618


			3			0.414905196			0.760860509			0.5453104623			Control			0.8051981129			0.0849623443


			4			0.895928144			0.876157964			1.0225646294


			5			0.628857226			0.661362353			0.95085126


			21			0.131862506			0.476044286			0.2769963015


			22			0.733249748			0.548489065			1.3368539032


			23			0.553703396			0.544133896			1.0175866635			5 ng/L			0.6998427929			0.2071598016


			24			0.205681344			0.666077650			0.3087948437			TB


			25			0.280826861			0.502389584			0.5589822525


			26			0.597922212			0.525702289			1.1373779894


			27			0.831058528			0.496932397			1.6723774361


			28			0.210874007			0.546038363			0.3861889956			25 ng/L			0.9536226178			0.2435845665


			29			0.246830265			0.578332196			0.4267966868			TB


			30			0.571125191			0.498637299			1.1453719811


			31			0.495597203			0.530951583			0.9334131759


			32			0.264632352			0.566079649			0.4674825396


			33			0.863291030			0.540940993			1.5959060992			50 ng/L			1.0673497			0.1873196968


			34			0.678934465			0.531037361			1.2785060232			TB


			35			0.558938316			0.526584496			1.061440891


			Male FHM - TB


			Treatment			Ave VG/18S			Std. Error


			Control			0.8051981129			0.0849623443


			5 ng/L TB			0.6998427929			0.2071598016


			25 ng/L TB			0.9536226			0.2435845665


			50 ng/L TB			1.0673497			0.1873196968


															*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


															Vg / 18S= ratio of 2-delta-c(T) values


															R2 values> 0.996 for Vg, > 0.998 for 18S
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EE2 all
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Ave VG/18S


Vitellogenin Expression by QPCR*
TD #772, Study 6-22 (TB)
FHM Adult Male Livers
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EE2_F


			


									Vtg																					18S


			Males


						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


									No.			(cycles)									Average									No.			(cycles)									Average


						A1			1			26.5			1.31			0.015298200									A7			1			10.29			1.58			0.855966150


						A2			1			28.05			1.21			0.038919311			0.0271088						A8			1			10.64			1.57			0.732536451			0.7942513


						B1			2			26.92			1.28			0.019740652									B7			2			10.68			1.58			0.716110970


						B2			2			27.74			1.21			0.041288453			0.0305146						B8			2			10.73			1.55			0.710462689			0.7132868


						C1			3			28.85			1.23			0.024945480									C7			3			10.43			1.57			0.805319410


						C2			3			28.99			1.23			0.024232886			0.0245892						C8			3			10.7			1.56			0.716401607			0.7608605


						D1			4			24.67			1.32			0.022602987									D7			4			9.95			1.68			1.000000000


						D2			4			26.08			1.18			0.082690757			0.0526469						D8			4			10.59			1.56			0.752315928			0.8761580


						E1			5			26.52			1.26			0.027813558									E7			5			10.81			1.61			0.663941395


						E2			5			26.84			1.26			0.025830807			0.0268222						E8			5			10.85			1.59			0.658783310			0.6613624


						A1			21			31.43			1.36			0.001881356									A7			21			12.49			1.32			0.494017365


						A2			21			32.43			1.29			0.004288193			0.0030848						A8			21			12.43			1.37			0.458071206			0.4760443


						B1			22			25.43			1.35			0.013240073									B7			22			11.86			1.4			0.525890653


						B2			22			26.4			1.26			0.028595719			0.0209179						B8			22			12.15			1.29			0.571087478			0.5484891


						C1			23			26.78			1.31			0.014184185									C7			23			11.88			1.4			0.522363582


						C2			23			26.94			1.31			0.013584416			0.0138843						C8			23			12.12			1.3			0.565904211			0.5441339


						D1			24			29.71			1.37			0.002784150									D7			24			10.6			1.5			0.768317423


						D2			24			30.86			1.29			0.006395878			0.0045900						D8			24			11.69			1.39			0.563837878			0.6660777


						E1			25			29.22			1.31			0.007339431									E7			25			11.98			1.44			0.477006329


						E2			25			29.4			1.32			0.006079266			0.0067093						E8			25			11.67			1.45			0.527772839			0.5023896


						F1			26			26.32			1.34			0.011357862									F7			26			11.53			1.44			0.562065932


						F2			26			27.12			1.25			0.027526360			0.0194421						F8			26			11.91			1.44			0.489338645			0.5257023


						G1			27			24.78			1.55			0.002404561									G7			27			12.39			1.35			0.480823411


						G2			27			25.65			1.42			0.005915910			0.0041602						G8			27			12.07			1.37			0.513041383			0.4969324


						H1			28			28.97			1.44			0.001436790									H7			28			11.56			1.44			0.555950836


						H2			28			28.99			1.43			0.001616633			0.0015267						H8			28			12.08			1.34			0.536125889			0.5460384


						A3			29			28.59			1.43			0.001865288									A9			29			11.27			1.38			0.653671584


						A4			29			29.44			1.34			0.004557531			0.0032114						A10			29			11.95			1.41			0.502992807			0.5783322


						B3			30			26.81			1.3			0.015879414									B9			30			12.22			1.3			0.551249984


						B4			30			26.8			1.3			0.015921130			0.0159003						B10			30			12.94			1.31			0.446024614			0.4986373


						C3			31			28.16			1.22			0.033097295									C9			31			11.66			1.39			0.569435701


						C4			31			28.1			1.23			0.029135381			0.0311163						C10			31			11.97			1.42			0.492467465			0.5309516


						D3			32			29.77			1.32			0.005485785									D9			32			11.14			1.42			0.658835315


						D4			32			30.48			1.24			0.015205966			0.0103459						D10			32			12.72			1.31			0.473323984			0.5660796


						E3			33			25.87			1.28			0.025581850									E9			33			11.95			1.41			0.502992807


						E4			33			24.72			1.41			0.009030216			0.0173060						E10			33			11.61			1.39			0.578889179			0.5409410


						F3			34			25.95			1.36			0.010145281									F9			34			12.02			1.33			0.554149701


						F4			34			25.88			1.37			0.009296776			0.0097210						F10			34			12.39			1.32			0.507925022			0.5310374


						G3			35			27.58			1.23			0.032446761									G9			35			12.17			1.33			0.530944782


						G4			35			27.28			1.24			0.030266583			0.0313567						G10			35			12.29			1.32			0.522224209			0.5265845


			Females			A1			36			11.99			1.39			0.726566958									A7			36			12.58			1.29			0.511857489


						A2			36			12.85			1.29			0.627510259			0.6770386						A8			36			12.51			1.31			0.500939737			0.5063986


						B1			37			13.53			1.23			0.594755094									B7			37			12.66			1.3			0.491149284


						B2			37			13.94			1.23			0.546357708			0.5705564						B8			37			13.17			1.24			0.500244329			0.4956968


						C1			38			14.55			1.22			0.495621112									C7			38			12.94			1.33			0.426268846


						C2			38			14.15			1.23			0.523114793			0.5093680						C8			38			12.93			1.33			0.427486210			0.4268775


						D1			39			20.38			1.33			0.069302458									D7			39			10.92			1.5			0.674825490


						D2			39			21.45			1.23			0.115422290			0.0923624						D8			39			12.09			1.28			0.589617907			0.6322217


						E1			40			12.75			1.33			0.610571686									E7			40			12.05			1.31			0.567192238


						E2			40			12.72			1.35			0.600388816			0.6054803						E8			40			11.73			1.4			0.549404354			0.5582983


						A1			56			11.02			1.37			1.000000000									A7			56			12.03			1.31			0.570263670


						A2			56			11.92			1.39			0.743509770			0.8717549						A8			56			12.07			1.32			0.555115387			0.5626895


						B1			57			12.8			1.39			0.556459621									B7			57			12.61			1.36			0.441353428


						B2			57			13.38			1.29			0.548287423			0.5523735						B8			57			13.1			1.28			0.459503259			0.4504283


						C1			58			25.78			1.27			0.029366831									C7			58			12.16			1.36			0.506849488


						C2			58			25.64			1.27			0.030366141			0.0298665						C8			58			12.74			1.35			0.432881261			0.4698654


						D1			59			12.39			1.37			0.649670015									D7			59			11.93			1.5			0.448063232


						D2			59			13.33			1.26			0.586332599			0.6180013						D8			59			13.01			1.3			0.448057078			0.4480602


						E1			60			12.66			1.36			0.603943331									E7			60			12.52			1.39			0.428994736


						E2			60			12.67			1.37			0.594854929			0.5993991						E8			60			12.33			1.39			0.456693442			0.4428441


						F1			61			12.79			1.39			0.558295084									F7			61			12.35			1.41			0.438403618


						F2			61			12.99			1.38			0.530198140			0.5442466						F8			61			12.85			1.41			0.369202449			0.4038030


						G1			62			11.21			1.45			0.931837276									G7			62			12.74			1.36			0.424059157


						G2			62			11.82			1.44			0.746981776			0.8394095						G8			62			12.19			1.36			0.502195533			0.4631273


						H1			63			12.25			1.35			0.691336465									H7			63			12.39			1.39			0.447758550


						H2			63			12.17			1.36			0.702150574			0.6967435						H8			63			12.69			1.4			0.397749079			0.4227538


						A3			64			12.44			1.43			0.601759322									A9			64			11.64			1.44			0.539967211


						A4			64			12.86			1.41			0.531418700			0.5665890						A10			64			12.55			1.35			0.458281369			0.4991243


						B3			65			12.85			1.33			0.593405404									B9			65			12.72			1.34			0.444549073


						B4			65			12.84			1.34			0.587042126			0.5902238						B10			65			13.43			1.27			0.435274325			0.4399117


						C3			66			14.4			1.3			0.411975576									C9			66			12.69			1.39			0.405638761


						C4			66			14.91			1.3			0.360379733			0.3861777						C10			66			12.63			1.38			0.421816971			0.4137279


						D3			67			12.51			1.33			0.653824296									D9			67			12.12			1.41			0.474454451


						D4			67			13.01			1.23			0.662351964			0.6580881						D10			67			13.6			1.3			0.383801585			0.4291280


						E3			68			28.29			1.21			0.037178910									E9			68			12.91			1.38			0.385440995


						E4			68			26.98			1.37			0.006575666			0.0218773						E10			68			12.64			1.38			0.420460553			0.4029508


						F3			69			15.1			1.28			0.365244196									F9			69			12.69			1.38			0.413743614


						F4			69			14.81			1.39			0.287060811			0.3261525						F10			69			13.17			1.29			0.440454583			0.4270991


						G3			70			13.8			1.3			0.482211408									G9			70			12.49			1.36			0.457942734


						G4			70			14.06			1.21			0.560186288			0.5211988						G10			70			12.84			1.36			0.411218415			0.4345806


									VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			males			1			0.0271			0.7943			0.0341


						2			0.0305			0.7133			0.0428


						3			0.0246			0.7609			0.0323			Control			0.0420			0.0049


						4			0.0526			0.8762			0.0601																		Treatment			Ave VG/18S			Std. Error


						5			0.0268			0.6614			0.0406																		Control male			0.0420			0.0049


						6			0.0031			0.4760			0.0065																		5 ng/L tren  male			0.0181			0.0061


						7			0.0209			0.5485			0.0381																		25 ng/L tren  male			0.0171			0.0072


						8			0.0139			0.5441			0.0255			5 ng/L			0.0181			0.0061									50 ng/L tren  male			0.0373453361			0.0092


						9			0.0046			0.6661			0.0069			tren															Control female			0.9824			0.2131


						10			0.0067			0.5024			0.0134																		5 ng/L tren  female			1.1143923167			0.2677


						11			0.0194421111			0.5257			0.0370																		25 ng/L tren  female			1.1144			0.1208


						12			0.0041602353			0.4969			0.0084																		50 ng/L tren  female			0.8968			0.2476


						13			0.0015267114			0.5460			0.0028			25 ng/L			0.0171			0.0072


						14			0.0032114092			0.5783			0.0056			tren


						15			0.0159002721			0.4986			0.0319																		Treatment			Male			Female


						16			0.0311163379			0.5310			0.0586																		Control			0.0419746585			0.9823660267


						17			0.0103458754			0.5661			0.0183																		5 ng/L tren			0.0180759269			1.1143923167


						18			0.0173060333			0.5409			0.0320			50 ng/L			0.0373			0.0092									25 ng/L tren			0.0171182526			1.4570486581


						19			0.0097210288			0.5310			0.0183			tren															50 ng/L tren			0.0373453361			0.8968420962


						20			0.0313566724			0.5266			0.0595


			females			36			0.6770386085			0.5063986129			1.3370


						37			0.570556401			0.4956968064			1.1510


						38			0.5093679523			0.4268775283			1.1932			Control			0.9824			0.2131


						39			0.0923623743			0.6322216986			0.1461


			0.6531038618			40			0.6054802511			0.5582982959			1.0845


			0.624900542			41			0.8717548851			0.5626895289			1.5493


			0.5629105457			42			0.5523735219			0.4504283431			1.2263


			0.8745711634			43			0.0298664857			0.4698653746			0.0636			5 ng/L			1.1144			0.2677


			0.7492340614			44			0.6180013072			0.4480601547			1.3793			tren


						45			0.59939913			0.4428440891			1.3535


						46			0.5442466118			0.4038030336			1.3478


						47			0.839409526			0.4631273449			1.8125


						48			0.6967435197			0.4227538142			1.6481			25 ng/L			1.4570			0.1208


						49			0.5665890111			0.49912429			1.1352			tren


						50			0.5902237648			0.439911699			1.3417


						51			0.3861776544			0.4137278657			0.9334


						52			0.6580881299			0.4291280182			1.5335


						53			0.0218772881			0.4029507744			0.0543			50 ng/L			0.8968			0.2476


						54			0.3261525035			0.4270990981			0.7636			tren


						55			0.5211988481			0.4345805746			1.1993


															0.0000			0.0341


															0.0000			0.0428


															0.0000			0.0323


															0.0000			0.0601


															0.0000			0.0406


															1.0000			0.0065


															1.0000			0.0381


															1.0000			0.0255


															1.0000			0.0069


															1.0000			0.0134


															2.0000			0.0370


															2.0000			0.0084


															2.0000			0.0028


															2.0000			0.0056


															2.0000			0.0319


															3.0000			0.0586


															3.0000			0.0183


															3.0000			0.0320


															3.0000			0.0183


															3.0000			0.0595


															0.1000			1.3370


															0.1000			1.1510


															0.1000			1.1932


															0.1000			0.1461


															0.1000			1.0845


															1.2000			1.5493


															1.2000			1.2263


															1.2000			0.0636


															1.2000			1.3793


															1.2000			1.3535


															2.2000			1.3478


															2.2000			1.8125


															2.2000			1.6481


															2.2000			1.1352


															2.2000			1.3417


															3.2000			0.9334


															3.2000			1.5335


															3.2000			0.0543


															3.2000			0.7636


															3.2000			1.1993








EE2_F


									0.0049271971			0.0049271971			0.2131246965			0.2131246965


									0.0060814154			0.0060814154			0.2676969798			0.2676969798


									0.0071698236			0.0071698236			0.1207656651			0.1207656651


									0.009218673			0.009218673			0.2475733316			0.2475733316





Male


Female


Vg/18S


Four day in-stream exposure





TB_F


			








Sheet1


			


									Vtg																					18S


			Males


						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


									No.			(cycles)									Average									No.			(cycles)									Average


						A1			1			29.96			1.38			0.002035759									A7			1			11.92			1.36			0.656223374


						A2			1			31.37			1.27			0.007185437			0.0046106						A8			1			11.65			1.38			0.701670156			0.6789468


						B1			2			23.53			1.34			0.023538974									B7			2			11.68			1.37			0.700657474


						B2			2			24.58			1.25			0.045376106			0.0344575						B8			2			11.93			1.36			0.654208687			0.6774331


						C1			3			27.74			1.28			0.014972224									C7			3			12.21			1.31			0.638748141


						C2			3			27.7			1.29			0.013249110			0.0141107						C8			3			12.12			1.29			0.670461979			0.6546051


						D1			4			26.16			1.39			0.006192293									D7			4			10.76			1.5			0.918376655


						D2			4			27.39			1.25			0.024238742			0.0152155						D8			4			11.76			1.37			0.683231866			0.8008043


						E1			5			26.89			1.36			0.006929084									E7			5			11.56			1.39			0.717059265


						E2			5			27.01			1.27			0.020372174			0.0136506						E8			5			11.21			1.37			0.812389732			0.7647245


						F1			6			15.91			1.42			0.162040469									F7			6			11.12			1.37			0.835736321


						F2			6			16.68			1.31			0.200015236			0.1810279						F8			6			11.58			1.38			0.717669585			0.7767030


						G1			7			15.87			1.52			0.115745875									G7			7			11.76			1.37			0.683231866


						G2			7			16.6			1.42			0.127216820			0.1214813						G8			7			11.18			1.36			0.823892383			0.7535621


						H1			8			15.39			1.35			0.246230191									H7			8			11.11			1.38			0.834963924


						H2			8			15.32			1.36			0.243064213			0.2446472						H8			8			11.38			1.37			0.770055327			0.8025096


						A3			9			14.01			1.41			0.322900799									A9			9			11.39			1.39			0.758346292


						A4			9			14.69			1.41			0.255623115			0.2892620						A10			9			11.96			1.39			0.628563461			0.6934549


						B3			10			16.81			1.31			0.193115801									B9			10			11.98			1.39			0.624437298


						B4			10			16.83			1.33			0.175092069			0.1841039						B10			10			12.33			1.29			0.635550867			0.6299941


						C3			11			14.32			1.27			0.422967117									C9			11			11.71			1.4			0.676848512


						C4			11			14.35			1.27			0.419945076			0.4214561						C10			11			11.85			1.39			0.651749580			0.6642990


						D3			12			13.68			1.36			0.402461954									D9			12			11.04			1.4			0.848002754


						D4			12			14.08			1.26			0.459996967			0.4312295						D10			12			12.12			1.3			0.662382633			0.7551927


						E3			13			13.2			1.24			0.586562401									E9			13			11.9			1.38			0.647385896


						E4			13			11.91			1.45			0.642646397			0.6146044						E10			13			11.4			1.37			0.765222124			0.7063040


						F3			14			14.02			1.28			0.442799478									F9			14			11.78			1.41			0.655330666


						F4			14			13.85			1.39			0.356749748			0.3997746						F10			14			11.85			1.4			0.645704114			0.6505174


						G3			15			14.18			1.25			0.462052533									G9			15			11.92			1.41			0.624553743


						G4			15			13.96			1.35			0.378197445			0.4201250						G10			15			11.95			1.41			0.618149101			0.6213514


						H3			16			12.8			1.41			0.489355243									H9			16			10.81			1.5			0.899945630


						H4			16			12.56			1.41			0.531418700			0.5103870						H10			16			10.55			1.49			1.000000000			0.9499728


						A5			17			13.62			1.26			0.511593973									A11			17			11.73			1.41			0.666686172


						E5			17			13.2			1.29			0.531786758			0.5216904						E11			17			12.39			1.32			0.599989937			0.6333381


						B5			18			13.63			1.31			0.455764537									B11			18			11.67			1.39			0.691549742


						F5			18			13.49			1.31			0.473323984			0.4645443						F11			18			12.32			1.29			0.637171310			0.6643605


						C5			19			13.41			1.27			0.525736332									C11			19			12.13			1.28			0.677030522


						G5			19			13.18			1.28			0.544833088			0.5352847						G11			19			12			1.39			0.620338220			0.6486844


						D5			20			12.08			1.35			0.664884295									D11			20			12.03			1.3			0.678209453


						H5			20			12.19			1.34			0.650363181			0.6576237						H11			20			11.36			1.4			0.761441058			0.7198253


			Females			A1			36			11.63			1.44			0.717612727									A7			36			11.36			1.39			0.765875209


						A2			36			12.66			1.35			0.558666319			0.6381395						A8			36			12.24			1.29			0.650284481			0.7080798


						B1			37			12.29			1.32			0.646694144									B7			37			12.46			1.33			0.580020530


						B2			37			13.27			1.24			0.577796229			0.6122452						B8			37			12.47			1.34			0.570110168			0.5750653


						C1			38			13.24			1.23			0.593525140									C7			38			12.34			1.33			0.600213228


						C2			38			13.33			1.23			0.582569387			0.5880473						C8			38			12.52			1.32			0.578721151			0.5894672


						D1			39			12.11			1.36			0.652200185									D7			39			11.25			1.46			0.767278451


						D2			39			13.17			1.26			0.567665061			0.6099326						D8			39			12.39			1.34			0.583615975			0.6754472


						E1			40			16.74			1.34			0.171723256									E7			40			11.7			1.43			0.662771091


						E2			40			17.05			1.25			0.243534009			0.2076286						E8			40			11.69			1.41			0.675912085			0.6693416


						F1			41			12.63			1.36			0.555828338									F7			41			11.67			1.46			0.654522833


						F2			41			13.11			1.27			0.564818752			0.5603235						F8			41			12.26			1.34			0.606248664			0.6303857
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						52			0.5148110423			0.6648575355			0.7743


						53			0.6166658536			0.6139976998			1.0043			62.5 ng/L			0.8446			0.0662
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									F3			49			12.64			1.33			0.5783687898									F9			49			12.07			1.32			0.7146699857


									F4			49			12.55			1.34			0.5853265434			0.5818476666						F10			49			12.33			1.31			0.6723744397			0.6935222127


									G3			50			13.45			1.26			0.5320940613									G9			50			11.68			1.38			0.7678902426


									G4			50			13.43			1.26			0.5345592177			0.5333266395						G10			50			11.61			1.39			0.781158027			0.7745241348


									H3			51			12.68			1.35			0.5553231951									H9			51			11.2			1.41			0.8897448885


									H4			51			12.56			1.34			0.5836159749			0.569469585						H10			51			10.86			1.51			1			0.9448724442


									A5			52			14.08			1.2			0.5419397583									A11			52			11.75			1.38			0.7507712149


									E5			52			13.54			1.29			0.4876823263			0.5148110423						E11			52			12.24			1.29			0.7036978105			0.7272345127


									B5			53			12.73			1.29			0.5993971619									B11			53			12.08			1.32			0.7126885868


									F5			53			12.51			1.29			0.6339345452			0.6166658536						F11			53			13.13			1.24			0.6136670071			0.6631777969


									C5			54			12.72			1.31			0.5827166249									C11			54			12.53			1.32			0.6289868051


									G5			54			12.86			1.32			0.5520415762			0.5673791006						G11			54			12.64			1.32			0.6100682205			0.6195275128


									D5			55			12.76			1.42			0.4890258059									D11			55			12.5			1.31			0.6422070593


									H5			55			12.96			1.4			0.4706230565			0.4798244312						H11			55			11.74			1.42			0.7344906252			0.6883488422
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			study 6-23																					Vtg																					18S			vtg/18s


						ESF effluent			A1			1			11.05			1.72			0.9219									A7			1			10.94			1.7			0.708


									A2			1			11.45			1.72			0.7421			0.8319835						A8			1			11.38			1.7			0.561			0.6345444			1.3111510382


									B1			2			12.28			1.71			0.4769									B7			2			10.91			1.73			0.712


									B2			2			12.55			1.71			0.4126			0.4447838						B8			2			11.07			1.66			0.673			0.6926768			0.6421231466


									C1			3			13.1			1.64			0.3368									C7			3			11.05			1.68			0.674


									C2			3			13.25			1.65			0.3083			0.3225174						C8			3			11.18			1.68			0.630			0.6521789			0.4945228504


									D1			4			11.08			1.73			0.9060									D7			4			10.29			1.76			1.000


									D2			4			11.5			1.73			0.7197			0.8128918						D8			4			11.07			1.66			0.673			0.8367330			0.9715067638


									E1			5			10.9			1.75			1.0000									E7			5			10.79			1.73			0.760


									E2			5			11.12			1.67			0.8933			0.9466552						E8			5			10.74			1.74			0.779			0.7698362			1.2296839479


									F1			6			11.78			1.78			0.6020									F7			6			10.49			1.74			0.895


									F2			6			12			1.68			0.5651			0.5835959						F8			6			10.82			1.73			0.748			0.8215123			0.710392207


									G1			7			15.41			1.73			0.0844									G7			7			11.1			1.69			0.654


									G2			7			16.12			1.7			0.0627			0.0735415						G8			7			10.77			1.74			0.767			0.7101464			0.1035582864


						WWTP			H1			8			25.76			1.62			0.0008									H7			8			11			1.7			0.686


									H2			8			25.68			1.66			0.0006			0.0006642						H8			8			11.13			1.69			0.644			0.6648149			0.0009990918


									A3			9			22.35			1.68			0.0026									A9			9			10.63			1.72			0.832


									A4			9			22.58			1.66			0.0027			0.0026589						A10			9			10.7			1.74			0.797			0.8142290			0.0032654987


									B3			10			24.74			1.66			0.0009									B9			10			11.12			1.66			0.657


									B4			10			25.01			1.57			0.0017			0.0013101						B10			10			11.26			1.67			0.608			0.6323501			0.0020717812


									C3			11			20.1			1.64			0.0106									C9			11			11.04			1.69			0.675


									C4			11			20.21			1.63			0.0106			0.0105678						C10			11			10.84			1.75			0.735			0.7048653			0.0149926775


									D3			12			23.28			1.66			0.0019									D9			12			10.65			1.73			0.821


									D4			12			23.48			1.64			0.0020			0.0019333						D10			12			11.13			1.66			0.653			0.7371098			0.002622846


									E3			13			23.49			1.63			0.0021									E9			13			10.9			1.74			0.713


									E4			13			23.03			1.61			0.0031			0.0026149						E10			13			10.86			1.72			0.734			0.7236886			0.0036132507


									F3			14			19.22			1.68			0.0133									F9			14			10.97			1.74			0.686


									F4			14			19.24			1.68			0.0132			0.0132794						F10			14			11.13			1.66			0.653			0.6697283			0.0198280903


						Little Miami			G3			15			24.43			1.63			0.0013									G9			15			11.11			1.69			0.650


									G4			15			24.6			1.64			0.0011			0.0012427						G10			15			10.98			1.73			0.685			0.6677098			0.0018611969


									H3			16			28.08			1.38			0.0040									H9			16			10.9			1.73			0.716


									H4			16			27.25			1.57			0.0006			0.0022896						H10			16			10.64			1.76			0.820			0.7681426			0.0029807109


									A5			17			26.59			1.52			0.0014									A11			17			10.56			1.71			0.865


									E5			17			26.38			1.54			0.0013			0.0013266						E11			17			11.18			1.67			0.634			0.7493507			0.0017703208


									B5			18			27			1.62			0.0004									B11			18			11.04			1.68			0.678


									F5			18			26.5			1.63			0.0005			0.0004565						F11			18			11.26			1.67			0.608			0.6428778			0.0007101598


									C5			19			22.04			1.59			0.0057									C11			19			11.04			1.66			0.684


									G5			19			22.32			1.56			0.0062			0.0059689						G11			19			11.21			1.64			0.634			0.6590777			0.0090564328


									D5			20			26.78			1.64			0.0004									D11			20			10.92			1.73			0.708


									H5			20			27.06			1.57			0.0007			0.0005351						H11			20			10.43			1.72			0.927			0.8174408			0.0006546388


												21			26.25			1.6			0.0007												21			11.08			1.66			0.670


												21			26.21			1.61			0.0007			0.0007087									21			10.57			1.73			0.858			0.7638922			0.0009277123


			6-22 EE2 males			Control EE2			A1			1			29.96			1.38			0.0022									A7			1			11.92			1.36			0.606


									A2			1			31.37			1.27			0.0075			0.0062680572						A8			1			11.65			1.38			0.645			0.6789467649			0.0092320304


									B1			2			23.53			1.34			0.0248									B7			2			11.68			1.37			0.646


									B2			2			24.58			1.25			0.0472			0.0462612509						B8			2			11.93			1.36			0.604			0.6774330804			0.0682890343


									C1			3			27.74			1.28			0.0157									C7			3			12.21			1.31			0.595


									C2			3			27.7			1.29			0.0139			0.0190116677						C8			3			12.12			1.29			0.628			0.6546050602			0.0290429587


									D1			4			26.16			1.39			0.0066									D7			4			10.76			1.5			0.826


									D2			4			27.39			1.25			0.0252			0.0203868243						D8			4			11.76			1.37			0.630			0.8008042607			0.0254579369


									E1			5			26.89			1.36			0.0073									E7			5			11.56			1.39			0.658


									E2			5			27.01			1.27			0.0213			0.0185326042						E8			5			11.21			1.37			0.749			0.7647244987			0.024234354


						2.5 ng/L EE2			F1			6			15.91			1.42			0.1726									F7			6			11.12			1.37			0.770


									F2			6			16.68			1.31			0.2100			0.2608818192						F8			6			11.58			1.38			0.660			0.7767029527			0.3358836455


									G1			7			15.87			1.52			0.1248									G7			7			11.76			1.37			0.630


									G2			7			16.6			1.42			0.1355			0.1917977199						G8			7			11.18			1.36			0.761			0.7535621245			0.2545214437


									H1			8			15.39			1.35			0.2599									H7			8			11.11			1.38			0.768


									H2			8			15.32			1.36			0.2569			0.3511853115						H8			8			11.38			1.37			0.710			0.8025096254			0.4376088465


									A3			9			14.01			1.41			0.3435									A9			9			11.39			1.39			0.696


									A4			9			14.69			1.41			0.2719			0.435373573						A10			9			11.96			1.39			0.577			0.6934548768			0.6278325923


									B3			10			16.81			1.31			0.2027									B9			10			11.98			1.39			0.573


									B4			10			16.83			1.33			0.1843			0.2560691003						B10			10			12.33			1.29			0.595			0.6299940825			0.4064627072


						12.5 ng/L EE2			C3			11			14.32			1.27			0.4416									C9			11			11.71			1.4			0.620


									C4			11			14.35			1.27			0.4384			0.5601170179						C10			11			11.85			1.39			0.598			0.6642990459			0.843169987


									D3			12			13.68			1.36			0.4254									D9			12			11.04			1.4			0.777


									D4			12			14.08			1.26			0.4795			0.5929460254						D10			12			12.12			1.3			0.619			0.7551926931			0.7851585838


									E3			13			13.2			1.24			0.6097									E9			13			11.9			1.38			0.595


									E4			13			11.91			1.45			0.6871			0.8788401767						E10			13			11.4			1.37			0.705			0.7063040099			1.244280316


									F3			14			14.02			1.28			0.4629									F9			14			11.78			1.41			0.599


									F4			14			13.85			1.39			0.3785			0.5609501274						F10			14			11.85			1.4			0.592			0.6505173904			0.8623138069


									G3			15			14.18			1.25			0.4810									G9			15			11.92			1.41			0.571


									G4			15			13.96			1.35			0.3992			0.5715521862						G10			15			11.95			1.41			0.565			0.6213514224			0.9198533481


						62.5 ng/L EE2			H3			16			12.8			1.41			0.5206									H9			16			10.81			1.5			0.810


									H4			16			12.56			1.41			0.5653			0.7681929617						H10			16			10.55			1.49			0.902			0.9499728152			0.8086473101


									A5			17			13.62			1.26			0.5333									A11			17			11.73			1.41			0.610


									E5			17			13.2			1.29			0.5567			0.6967779251						E11			17			12.39			1.32			0.558			0.6333380544			1.1001674703


									B5			18			13.63			1.31			0.4785									B11			18			11.67			1.39			0.635


									F5			18			13.49			1.31			0.4969			0.6405896837						F11			18			12.32			1.29			0.596			0.6643605262			0.9642199654


									C5			19			13.41			1.27			0.5488									C11			19			12.13			1.28			0.635


									G5			19			13.18			1.28			0.5696			0.7147906514						G11			19			12			1.39			0.569			0.648684371			1.1019082367


									D5			20			12.08			1.35			0.7018									D11			20			12.03			1.3			0.633


									H5			20			12.19			1.34			0.6855			0.9357910541						H11			20			11.36			1.4			0.698			0.7198252555			1.3000253144


									Control EE2			0.0312512629			0.0098598158


									2.5 ng/L EE2			0.4124618471			0.062394836


									12.5 ng/L EE2			0.9309552083			0.0812312801


									62.5 ng/L EE2			1.0549936594			0.0816114422


									ESF effluent			0.7804197486			0.1606487259


									WWTP			0.0067704623			0.0028155532


									Little Miami			0.0025658818			0.0011255579
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			Control EE2			0.0098598158			0.0098598158


			2.5 ng/L EE2			0.062394836			0.062394836


			12.5 ng/L EE2			0.0812312801			0.0812312801


			62.5 ng/L EE2			0.0816114422			0.0816114422


			ESF effluent			0.1606487259			0.1606487259


			WWTP			0.0028155532			0.0028155532


			Little Miami			0.0011255579			0.0011255579





Vg/18S


Male fathead minnows
Four day in-stream and combined effluent exposure


0.0312512629


0.4124618471


0.9309552083


1.0549936594


0.7804197486


0.0067704623


0.0025658818





			


						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			36			11.63			1.44			0.717612727									A7			36			11.36			1.39			0.848188930


			A2			36			12.66			1.35			0.558666319			0.6381395						A8			36			12.24			1.29			0.703697811			0.7759434


			B1			37			12.29			1.32			0.646694144									B7			37			12.46			1.33			0.633632397


			B2			37			13.27			1.24			0.577796229			0.6122452						B8			37			12.47			1.34			0.624253915			0.6289432


			C1			38			13.24			1.23			0.593525140									C7			38			12.34			1.33			0.655691527


			C2			38			13.33			1.23			0.582569387			0.5880473						C8			38			12.52			1.32			0.630735498			0.6432135


			D1			39			12.11			1.36			0.652200185									D7			39			11.25			1.46			0.862784603


			D2			39			13.17			1.26			0.567665061			0.6099326						D8			39			12.39			1.34			0.639042377			0.7509135


			E1			40			16.74			1.34			0.171723256									E7			40			11.7			1.43			0.740487495


			E2			40			17.05			1.25			0.243534009			0.2076286						E8			40			11.69			1.41			0.751879314			0.7461834


			F1			41			12.63			1.36			0.555828338									F7			41			11.67			1.46			0.735993852


			F2			41			13.11			1.27			0.564818752			0.5603235						F8			41			12.26			1.34			0.663824508			0.6999092


			G1			42			11.5			1.45			0.748398586									G7			42			12.31			1.34			0.654181175


			G2			42			12.49			1.37			0.572802093			0.6606003						G8			42			11.87			1.45			0.687097420			0.6706393


			H1			43			12.51			1.36			0.576720453									H7			43			11.12			1.39			0.917943925


			H2			43			12.79			1.4			0.498327628			0.5375240						H8			43			11.8			1.4			0.728852498			0.8233982


			A3			44			10.72			1.47			1.000000000									A9			44			12.1			1.31			0.715457093


			A4			44			11.22			1.33			0.867109970			0.9335550						A10			44			12.45			1.32			0.643113238			0.6792852


			B3			45			12.54			1.31			0.611739103									B9			45			12.57			1.32			0.622040379


			B4			45			12.96			1.31			0.546150452			0.5789448						B10			45			12.82			1.32			0.580330097			0.6011852


			C3			46			13.13			1.26			0.572937154									C9			46			12.06			1.3			0.729907754


			C4			46			13.64			1.27			0.497614624			0.5352759						C10			46			12.13			1.3			0.716624980			0.7232664


			D3			47			12.62			1.34			0.573457033									D9			47			11.51			1.41			0.799848209


			D4			47			12.88			1.33			0.540107808			0.5567824						D10			47			12.41			1.3			0.665867478			0.7328578


			E3			48			13.4			1.27			0.526994433									E9			48			12.13			1.3			0.716624980


			E4			48			12.63			1.38			0.540543868			0.5337692						E10			48			11.71			1.4			0.751261563			0.7339433


			F3			49			12.64			1.33			0.578368790									F9			49			12.07			1.32			0.714669986


			F4			49			12.55			1.34			0.585326543			0.5818477						F10			49			12.33			1.31			0.672374440			0.6935222


			G3			50			13.45			1.26			0.532094061									G9			50			11.68			1.38			0.767890243


			G4			50			13.43			1.26			0.534559218			0.5333266						G10			50			11.61			1.39			0.781158027			0.7745241


			H3			51			12.68			1.35			0.555323195									H9			51			11.2			1.41			0.889744888


			H4			51			12.56			1.34			0.583615975			0.5694696						H10			51			10.86			1.51			1.000000000			0.9448724


			A5			52			14.08			1.2			0.541939758									A11			52			11.75			1.38			0.750771215


			E5			52			13.54			1.29			0.487682326			0.5148110						E11			52			12.24			1.29			0.703697811			0.7272345


			B5			53			12.73			1.29			0.599397162									B11			53			12.08			1.32			0.712688587


			F5			53			12.51			1.29			0.633934545			0.6166659						F11			53			13.13			1.24			0.613667007			0.6631778


			C5			54			12.72			1.31			0.582716625									C11			54			12.53			1.32			0.628986805


			G5			54			12.86			1.32			0.552041576			0.5673791						G11			54			12.64			1.32			0.610068221			0.6195275


			D5			55			12.76			1.42			0.489025806									D11			55			12.5			1.31			0.642207059


			H5			55			12.96			1.4			0.470623057			0.4798244						H11			55			11.74			1.42			0.734490625			0.6883488


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			36			0.638139523			0.775943370			0.8224047621


			37			0.612245186			0.628943156			0.9734507485


			38			0.588047263			0.643213512			0.9142333796			Control			0.7601194453			0.1241074131


			39			0.609932623			0.750913490			0.812254182


			40			0.207628632			0.746183404			0.2782541545


			41			0.560323545			0.699909180			0.8005660748


			42			0.660600339			0.670639297			0.985030764


			43			0.537524041			0.823398211			0.6528117666			2.5 ng/L			0.9551467899			0.1208226812


			44			0.933554985			0.679285165			1.3743197001			EE2


			45			0.578944778			0.601185238			0.9630056439


			46			0.535275889			0.723266367			0.7400812665


			47			0.556782420			0.732857844			0.7597413673


			48			0.533769151			0.733943272			0.727262135			12.5 ng/L			0.750929158			0.0248939145


			49			0.581847667			0.693522213			0.83897481			EE2


			50			0.533326640			0.774524135			0.6885862113


			51			0.569469585			0.944872444			0.602694669


			52			0.514811042			0.727234513			0.7079023799


			53			0.616665854			0.663177797			0.9298650474			62.5 ng/L			0.7706707			0.0648021028


			54			0.567379101			0.619527513			0.9158255103			EE2


			55			0.479824431			0.688348842			0.6970657925


			Female FHM - EE2


			Treatment			Ave VG/18S			Std. Error


			Control			0.7601194453			0.1241074131


			2.5 ng/L EE2			0.9551467899			0.1208226812


			12.5 ng/L EE2			0.7509292			0.0248939145


			62.5 ng/L EE2			0.7706707			0.0648021028


															*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


															Vg / 18S= ratio of 2-delta-c(T) values


															R2 values> 0.997 for Vg, > 0.999 for 18S
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						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			36			11.99			1.39			0.726566958									A7			36			12.58			1.29			0.655271200


			A2			36			12.85			1.29			0.627510259			0.6770386						A8			36			12.51			1.31			0.650936523			0.6531039


			B1			37			13.53			1.23			0.594755094									B7			37			12.66			1.3			0.633488254


			B2			37			13.94			1.23			0.546357708			0.5705564						B8			37			13.17			1.24			0.616312830			0.6249005


			C1			38			14.55			1.22			0.495621112									C7			38			12.94			1.33			0.562107895


			C2			38			14.15			1.23			0.523114793			0.5093680						C8			38			12.93			1.33			0.563713196			0.5629105


			D1			39			20.38			1.33			0.069302458									D7			39			10.92			1.5			1.000000000


			D2			39			21.45			1.23			0.115422290			0.0923624						D8			39			12.09			1.28			0.749142327			0.8745712


			E1			40			12.75			1.33			0.610571686									E7			40			12.05			1.31			0.737027064


			E2			40			12.72			1.35			0.600388816			0.6054803						E8			40			11.73			1.4			0.761441058			0.7492341


			A1			56			11.02			1.37			1.000000000									A7			56			12.03			1.31			0.741018178


			A2			56			11.92			1.39			0.743509770			0.8717549						A8			56			12.07			1.32			0.726674598			0.7338464


			B1			57			12.8			1.39			0.556459621									B7			57			12.61			1.36			0.594729177


			B2			57			13.38			1.29			0.548287423			0.5523735						B8			57			13.1			1.28			0.583824433			0.5892768


			C1			58			25.78			1.27			0.029366831									C7			58			12.16			1.36			0.682985925


			C2			58			25.64			1.27			0.030366141			0.0298665						C8			58			12.74			1.35			0.579151975			0.6310689


			D1			59			12.39			1.37			0.649670015									D7			59			11.93			1.5			0.663969039


			D2			59			13.33			1.26			0.586332599			0.6180013						D8			59			13.01			1.3			0.577907584			0.6209383


			E1			60			12.66			1.36			0.603943331									E7			60			12.52			1.39			0.590440745


			E2			60			12.67			1.37			0.594854929			0.5993991						E8			60			12.33			1.39			0.628563461			0.6095021


			F1			61			12.79			1.39			0.558295084									F7			61			12.35			1.41			0.611810138


			F2			61			12.99			1.38			0.530198140			0.5442466						F8			61			12.85			1.41			0.515237083			0.5635236


			G1			62			11.21			1.45			0.931837276									G7			62			12.74			1.36			0.571424934


			G2			62			11.82			1.44			0.746981776			0.8394095						G8			62			12.19			1.36			0.676714662			0.6240698


			H1			63			12.25			1.35			0.691336465									H7			63			12.39			1.39			0.616266051


			H2			63			12.17			1.36			0.702150574			0.6967435						H8			63			12.69			1.4			0.551256060			0.5837611


			A3			64			12.44			1.43			0.601759322									A9			64			11.64			1.44			0.769093261


			A4			64			12.86			1.41			0.531418700			0.5665890						A10			64			12.55			1.35			0.613134787			0.6911140


			B3			65			12.85			1.33			0.593405404									B9			65			12.72			1.34			0.590488390


			B4			65			12.84			1.34			0.587042126			0.5902238						B10			65			13.43			1.27			0.548848726			0.5696686


			C3			66			14.4			1.3			0.411975576									C9			66			12.69			1.39			0.558295084


			C4			66			14.91			1.3			0.360379733			0.3861777						C10			66			12.63			1.38			0.576509890			0.5674025


			D3			67			12.51			1.33			0.653824296									D9			67			12.12			1.41			0.662120546


			D4			67			13.01			1.23			0.662351964			0.6580881						D10			67			13.6			1.3			0.495030338			0.5785754


			E3			68			28.29			1.21			0.037178910									E9			68			12.91			1.38			0.526793755


			E4			68			26.98			1.37			0.006575666			0.0218773						E10			68			12.64			1.38			0.574656034			0.5507249


			F3			69			15.1			1.28			0.365244196									F9			69			12.69			1.38			0.565475791


			F4			69			14.81			1.39			0.287060811			0.3261525						F10			69			13.17			1.29			0.563862421			0.5646691


			G3			70			13.8			1.3			0.482211408									G9			70			12.49			1.36			0.617083471


			G4			70			14.06			1.21			0.560186288			0.5211988						G10			70			12.84			1.36			0.554121876			0.5856027


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			36			0.677038608			0.653103862			1.0366476881


			37			0.570556401			0.624900542			0.9130355355


			38			0.509367952			0.562910546			0.9048825895			Control			0.7536613758			0.1660253759


			39			0.092362374			0.874571163			0.105608758


			40			0.605480251			0.749234061			0.8081323078


			56			0.871754885			0.733846388			1.1879255649


			57			0.552373522			0.589276805			0.9373753004


			58			0.029866486			0.631068950			0.0473268185			5 ng/L			0.8302643917			0.2003834208


			59			0.618001307			0.620938311			0.9952700551			TB


			60			0.599399130			0.609502103			0.9834242193


			61			0.544246612			0.563523610			0.9657920308


			62			0.839409526			0.624069798			1.3450571211


			63			0.696743520			0.583761055			1.193542312			25 ng/L			1.0720588169			0.0909663966


			64			0.566589011			0.691114024			0.8198198726			TB


			65			0.590223765			0.569668558			1.0360827479


			66			0.386177654			0.567402487			0.6806062068


			67			0.658088130			0.578575442			1.1374283831


			68			0.021877288			0.550724895			0.0397245309			50 ng/L			0.6650760			0.1833950615


			69			0.326152504			0.564669106			0.5775993408			TB


			70			0.521198848			0.585602674			0.8900212918


			Female FHM - TB


			Treatment			Ave VG/18S			Std. Error


			Control			0.7536613758			0.1660253759


			5 ng/L TB			0.8302643917			0.2003834208


			25 ng/L TB			1.0720588			0.0909663966


			50 ng/L TB			0.6650760			0.1833950615


															*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


															Vg / 18S= ratio of 2-delta-c(T) values


															R2 values> 0.993 for Vg, > 0.995 for 18S
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			TD 772/ESFII/Study 6-22/Samples 1-20


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			1			1.38			29.96			0.0003732						A7			SBG1			Sample			1			1.36			11.92			526.9


			A2			SBG1			Sample			1			1.27			31.37			9.94E-05						A8			SBG1			Sample			1			1.38			11.65			618.8


			B1			SBG1			Sample			2			1.34			23.53			0.1578						B7			SBG1			Sample			2			1.37			11.68			608.3


			B2			SBG1			Sample			2			1.25			24.58			0.05882						B8			SBG1			Sample			2			1.36			11.93			521.1


			C1			SBG1			Sample			3			1.28			27.74			0.003022						C7			SBG1			Sample			3			1.31			12.21			439.1


			C2			SBG1			Sample			3			1.29			27.7			0.003127						C8			SBG1			Sample			3			1.29			12.12			464.4


			D1			SBG1			Sample			4			1.39			26.16			0.01334						D7			SBG1			Sample			4			1.5			10.76			1067


			D2			SBG1			Sample			4			1.25			27.39			0.004184						D8			SBG1			Sample			4			1.37			11.76			581.3


			E1			SBG1			Sample			5			1.36			26.89			0.00667						E7			SBG1			Sample			5			1.39			11.56			656.2


			E2			SBG1			Sample			5			1.27			27.01			0.005961						E8			SBG1			Sample			5			1.37			11.21			811.7


			F1			SBG1			Sample			6			1.42			15.91			201.4						F7			SBG1			Sample			6			1.37			11.12			857.2


			F2			SBG1			Sample			6			1.31			16.68			98.06						F8			SBG1			Sample			6			1.38			11.58			646.3


			G1			SBG1			Sample			7			1.52			15.87			208.7						G7			SBG1			Sample			7			1.37			11.76			577.9


			G2			SBG1			Sample			7			1.42			16.6			105.1						G8			SBG1			Sample			7			1.36			11.18			827.3


			H1			SBG1			Sample			8			1.35			15.39			327						H7			SBG1			Sample			8			1.38			11.11			862.7


			H2			SBG1			Sample			8			1.36			15.32			351						H8			SBG1			Sample			8			1.37			11.38			732.9


			A3			SBG1			Sample			9			1.41			14.01			1202						A9			SBG1			Sample			9			1.39			11.39			726.1


			A4			SBG1			Sample			9			1.41			14.69			634.5						A10			SBG1			Sample			9			1.39			11.96			513.9


			B3			SBG1			Sample			10			1.31			16.81			86.9						B9			SBG1			Sample			10			1.39			11.98			505.7


			B4			SBG1			Sample			10			1.33			16.83			84.93						B10			SBG1			Sample			10			1.29			12.33			409.2


			C3			SBG1			Sample			11			1.27			14.32			895.2						C9			SBG1			Sample			11			1.4			11.71			595.9


			C4			SBG1			Sample			11			1.27			14.35			871.5						C10			SBG1			Sample			11			1.39			11.85			548.8


			D3			SBG1			Sample			12			1.36			13.68			1630						D9			SBG1			Sample			12			1.4			11.04			900.5


			D4			SBG1			Sample			12			1.26			14.08			1121						D10			SBG1			Sample			12			1.3			12.12			464.9


			E3			SBG1			Sample			13			1.24			13.2			2577						E9			SBG1			Sample			13			1.38			11.9			533.6


			E4			SBG1			Sample			13			1.45			11.91			8609						E10			SBG1			Sample			13			1.37			11.4			722.8


			F3			SBG1			Sample			14			1.28			14.02			1190						F9			SBG1			Sample			14			1.41			11.78			573.4


			F4			SBG1			Sample			14			1.39			13.85			1394						F10			SBG1			Sample			14			1.4			11.85			548.6


			G3			SBG1			Sample			15			1.25			14.18			1026						G9			SBG1			Sample			15			1.41			11.92			526.2


			G4			SBG1			Sample			15			1.35			13.96			1262						G10			SBG1			Sample			15			1.41			11.95			515.5


			H3			SBG1			Sample			16			1.41			12.8			3738						H9			SBG1			Sample			16			1.5			10.81			1036


			H4			SBG1			Sample			16			1.41			12.56			4674						H10			SBG1			Sample			16			1.49			10.55			1211


			A5			SBG1			Sample			17			1.26			13.62			1727						A11			SBG1			Sample			17			1.41			11.73			590.8


			E5			SBG1			Sample			17			1.29			13.2			2571						E11			SBG1			Sample			17			1.32			12.39			395.8


			B5			SBG1			Sample			18			1.31			13.63			1714						B11			SBG1			Sample			18			1.39			11.67			613.3


			F5			SBG1			Sample			18			1.31			13.49			1961						F11			SBG1			Sample			18			1.29			12.32			411.3


			C5			SBG1			Sample			19			1.27			13.41			2107						C11			SBG1			Sample			19			1.28			12.13			463.5


			G5			SBG1			Sample			19			1.28			13.18			2615						G11			SBG1			Sample			19			1.39			12			501.8


			D5			SBG1			Sample			20			1.35			12.08			7361						D11			SBG1			Sample			20			1.3			12.03			491.3


			H5			SBG1			Sample			20			1.34			12.19			6600						H11			SBG1			Sample			20			1.4			11.36			738.9


			F6			SBG1			Standard			0.8 Vg			1.31			23.64			0.8						F12			SBG1			Standard			0.8 18S			1.3			22.78			0.8


			C6			SBG1			Standard			100 Vg			1.42			15.92			100						C12			SBG1			Standard			100 18S			1.38			14.76			100


			D6			SBG1			Standard			20 Vg			1.35			18.51			20						D12			SBG1			Standard			20 18S			1.39			16.79			20


			A6			SBG1			Standard			2500 Vg			1.19			13.02			2500						A12			SBG1			Standard			2500 18S			1.39			9.51			2500


			E6			SBG1			Standard			4 Vg			1.48			19.88			4						E12			SBG1			Standard			4 18S			1.42			18.86			4


			B6			SBG1			Standard			500 Vg			1.18			15.21			500						B12			SBG1			Standard			500 18S			1.39			11.21			500


			H6			SBG1			Blank			no RT			N/A			N/A									H12			SBG1			Blank			no RT			1.41			28.25			0.0248


			G6			SBG1			Blank			no template			1.17			39.35			5.52E-08						G12			SBG1			Blank			no template			1.19			39.73			2.27E-05


			Vg																								18S








			TD 772/Study 6-22/Samples 21-35


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			21			1.36			31.43			0.005351						A7			SBG1			Sample			21			1.32			12.49			408.2


			A2			SBG1			Sample			21			1.29			32.43			0.002715						A8			SBG1			Sample			21			1.37			12.43			422.7


			B1			SBG1			Sample			22			1.35			25.43			0.3197						B7			SBG1			Sample			22			1.4			11.86			592.7


			B2			SBG1			Sample			22			1.26			26.4			0.1652						B8			SBG1			Sample			22			1.29			12.15			497


			C1			SBG1			Sample			23			1.31			26.78			0.1275						C7			SBG1			Sample			23			1.4			11.88			582.9


			C2			SBG1			Sample			23			1.31			26.94			0.1144						C8			SBG1			Sample			23			1.3			12.12			507.4


			D1			SBG1			Sample			24			1.37			29.71			0.01733						D7			SBG1			Sample			24			1.5			10.6			1241


			D2			SBG1			Sample			24			1.29			30.86			0.007917						D8			SBG1			Sample			24			1.39			11.69			653


			E1			SBG1			Sample			25			1.31			29.22			0.02409						E7			SBG1			Sample			25			1.44			11.98			550.1


			E2			SBG1			Sample			25			1.32			29.4			0.02133						E8			SBG1			Sample			25			1.45			11.67			661.5


			F1			SBG1			Sample			26			1.34			26.32			0.1748						F7			SBG1			Sample			26			1.44			11.53			718.1


			F2			SBG1			Sample			26			1.25			27.12			0.101						F8			SBG1			Sample			26			1.44			11.91			574.6


			G1			SBG1			Sample			27			1.55			24.78			0.4962						G7			SBG1			Sample			27			1.35			12.39			433.4


			G2			SBG1			Sample			27			1.42			25.65			0.2753						G8			SBG1			Sample			27			1.37			12.07			523


			H1			SBG1			Sample			28			1.44			28.97			0.02859						H7			SBG1			Sample			28			1.44			11.56			704


			H2			SBG1			Sample			28			1.43			28.99			0.0283						H8			SBG1			Sample			28			1.34			12.08			520.3


			A3			SBG1			Sample			29			1.43			28.59			0.03716						A9			SBG1			Sample			29			1.38			11.27			837.4


			A4			SBG1			Sample			29			1.34			29.44			0.02074						A10			SBG1			Sample			29			1.41			11.95			558.9


			B3			SBG1			Sample			30			1.3			26.81			0.1244						B9			SBG1			Sample			30			1.3			12.22			478.5


			B4			SBG1			Sample			30			1.3			26.8			0.1257						B10			SBG1			Sample			30			1.31			12.94			312.6


			C3			SBG1			Sample			31			1.22			28.16			0.0496						C9			SBG1			Sample			31			1.39			11.66			665.1


			C4			SBG1			Sample			31			1.23			28.1			0.05178						C10			SBG1			Sample			31			1.42			11.97			554.3


			D3			SBG1			Sample			32			1.32			29.77			0.01661						D9			SBG1			Sample			32			1.42			11.14			903.7


			D4			SBG1			Sample			32			1.24			30.48			0.01025						D10			SBG1			Sample			32			1.31			12.72			356.8


			E3			SBG1			Sample			33			1.28			25.87			0.2369						E9			SBG1			Sample			33			1.41			11.95			560.2


			E4			SBG1			Sample			33			1.41			24.72			0.5174						E10			SBG1			Sample			33			1.39			11.61			684.1


			F3			SBG1			Sample			34			1.36			25.95			0.2237						F9			SBG1			Sample			34			1.33			12.02			536.6


			F4			SBG1			Sample			34			1.37			25.88			0.2347						F10			SBG1			Sample			34			1.32			12.39			432.6


			G3			SBG1			Sample			35			1.23			27.58			0.07386						G9			SBG1			Sample			35			1.33			12.17			491.8


			G4			SBG1			Sample			35			1.24			27.28			0.09038						G10			SBG1			Sample			35			1.32			12.29			459.8


			F6			SBG1			Standard			0.8 Vg			1.26			24.31			0.8						F12			SBG1			Standard			0.8 18S			1.25			23.27			0.8


			C6			SBG1			Standard			100 Vg			1.44			15.95			100						C12			SBG1			Standard			100 18S			1.38			14.82			100


			D6			SBG1			Standard			20 Vg			1.4			18.85			20						D12			SBG1			Standard			20 18S			1.36			17.24			20


			A6			SBG1			Standard			2500 Vg			1.22			12.31			2500						A12			SBG1			Standard			2500 18S			1.38			9.6			2500


			E6			SBG1			Standard			4 Vg			1.41			20.16			4						E12			SBG1			Standard			4 18S			1.36			19.09			4


			B6			SBG1			Standard			500 Vg			1.24			14.87			500						B12			SBG1			Standard			500 18S			1.43			11.34			500


			Vg																								18S








			TD 772/Study 6-22/Samples 36-55


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			36			1.44			11.63			8635						A7			SBG1			Sample			36			1.39			11.36			939.7


			A2			SBG1			Sample			36			1.35			12.66			3578						A8			SBG1			Sample			36			1.29			12.24			545.9


			B1			SBG1			Sample			37			1.32			12.29			4918						B7			SBG1			Sample			37			1.33			12.46			476.8


			B2			SBG1			Sample			37			1.24			13.27			2124						B8			SBG1			Sample			37			1.34			12.47			474.3


			C1			SBG1			Sample			38			1.23			13.24			2177						C7			SBG1			Sample			38			1.33			12.34			514.7


			C2			SBG1			Sample			38			1.23			13.33			2017						C8			SBG1			Sample			38			1.32			12.52			461.3


			D1			SBG1			Sample			39			1.36			12.11			5744						D7			SBG1			Sample			39			1.46			11.25			1005


			D2			SBG1			Sample			39			1.26			13.17			2307						D8			SBG1			Sample			39			1.34			12.39			500.2


			E1			SBG1			Sample			40			1.34			16.74			109.1						E7			SBG1			Sample			40			1.43			11.7			759.9


			E2			SBG1			Sample			40			1.25			17.05			83.86						E8			SBG1			Sample			40			1.41			11.69			767.3


			F1			SBG1			Sample			41			1.36			12.63			3684						F7			SBG1			Sample			41			1.46			11.67			776.5


			F2			SBG1			Sample			41			1.27			13.11			2428						F8			SBG1			Sample			41			1.34			12.26			539.4


			G1			SBG1			Sample			42			1.45			11.5			9671						G7			SBG1			Sample			42			1.34			12.31			524.2


			G2			SBG1			Sample			42			1.37			12.49			4155						G8			SBG1			Sample			42			1.45			11.87			685


			H1			SBG1			Sample			43			1.36			12.51			4059						H7			SBG1			Sample			43			1.39			11.12			1086


			H2			SBG1			Sample			43			1.4			12.79			3215						H8			SBG1			Sample			43			1.4			11.8			718.5


			A3			SBG1			Sample			44			1.47			10.72			1.88E+04						A9			SBG1			Sample			44			1.31			12.1			596.3


			A4			SBG1			Sample			44			1.33			11.22			1.22E+04						A10			SBG1			Sample			44			1.32			12.45			482.2


			B3			SBG1			Sample			45			1.31			12.54			3959						B9			SBG1			Sample			45			1.32			12.57			447.1


			B4			SBG1			Sample			45			1.31			12.96			2771						B10			SBG1			Sample			45			1.32			12.82			382.8


			C3			SBG1			Sample			46			1.26			13.13			2383						C9			SBG1			Sample			46			1.3			12.06			609.2


			C4			SBG1			Sample			46			1.27			13.64			1545						C10			SBG1			Sample			46			1.3			12.13			585.6


			D3			SBG1			Sample			47			1.34			12.62			3717						D9			SBG1			Sample			47			1.41			11.51			857


			D4			SBG1			Sample			47			1.33			12.88			2974						D10			SBG1			Sample			47			1.3			12.41			491.7


			E3			SBG1			Sample			48			1.27			13.4			1896						E9			SBG1			Sample			48			1.3			12.13			585.3


			E4			SBG1			Sample			48			1.38			12.63			3663						E10			SBG1			Sample			48			1.4			11.71			755.8


			F3			SBG1			Sample			49			1.33			12.64			3648						F9			SBG1			Sample			49			1.32			12.07			605.5


			F4			SBG1			Sample			49			1.34			12.55			3940						F10			SBG1			Sample			49			1.31			12.33			516.6


			G3			SBG1			Sample			50			1.26			13.45			1825						G9			SBG1			Sample			50			1.38			11.68			771.7


			G4			SBG1			Sample			50			1.26			13.43			1852						G10			SBG1			Sample			50			1.39			11.61			806


			H3			SBG1			Sample			51			1.35			12.68			3528						H9			SBG1			Sample			51			1.41			11.2			1035


			H4			SBG1			Sample			51			1.34			12.56			3886						H10			SBG1			Sample			51			1.51			10.86			1279


			A5			SBG1			Sample			52			1.2			14.08			1058						A11			SBG1			Sample			52			1.38			11.75			740.1


			E5			SBG1			Sample			52			1.29			13.54			1678						E11			SBG1			Sample			52			1.29			12.24			547.1


			B5			SBG1			Sample			53			1.29			12.73			3356						B11			SBG1			Sample			53			1.32			12.08			604.7


			F5			SBG1			Sample			53			1.29			12.51			4053						F11			SBG1			Sample			53			1.24			13.13			315.9


			C5			SBG1			Sample			54			1.31			12.72			3412						C11			SBG1			Sample			54			1.32			12.53			458


			G5			SBG1			Sample			54			1.32			12.86			3010						G11			SBG1			Sample			54			1.32			12.64			428.9


			D5			SBG1			Sample			55			1.42			12.76			3287						D11			SBG1			Sample			55			1.31			12.5			467


			H5			SBG1			Sample			55			1.4			12.96			2779						H11			SBG1			Sample			55			1.42			11.74			741.3


			F6			SBG1			Standard			0.8 Vg			1.23			24.18			0.8						F12			SBG1			Standard			0.8 18S			1.23			23.06			0.8


			C6			SBG1			Standard			100 Vg			1.3			16.31			100						C12			SBG1			Standard			100 18S			1.37			14.93			100


			D6			SBG1			Standard			20 Vg			1.37			18.91			20						D12			SBG1			Standard			20 18S			1.33			17.37			20


			A6			SBG1			Standard			2500 Vg			1.22			12.94			2500						A12			SBG1			Standard			2500 18S			1.38			9.93			2500


			E6			SBG1			Standard			4 Vg			1.36			20.41			4						E12			SBG1			Standard			4 18S			1.34			19.16			4


			B6			SBG1			Standard			500 Vg			1.17			15.1			500						B12			SBG1			Standard			500 18S			1.42			11.29			500








			TD 772/Study 6-22/Samples 56-70


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			56			1.37			11.02			1.20E+04						A7			SBG1			Sample			56			1.31			12.03			453.4


			A2			SBG1			Sample			56			1.39			11.92			5711						A8			SBG1			Sample			56			1.32			12.07			443.8


			B1			SBG1			Sample			57			1.39			12.8			2772						B7			SBG1			Sample			57			1.36			12.61			325.1


			B2			SBG1			Sample			57			1.29			13.38			1717						B8			SBG1			Sample			57			1.28			13.1			244.7


			C1			SBG1			Sample			58			1.27			25.78			0.0639						C7			SBG1			Sample			58			1.36			12.16			420.8


			C2			SBG1			Sample			58			1.27			25.64			0.07161						C8			SBG1			Sample			58			1.35			12.74			301.5


			D1			SBG1			Sample			59			1.37			12.39			3860						D7			SBG1			Sample			59			1.5			11.93			480.7


			D2			SBG1			Sample			59			1.26			13.33			1781						D8			SBG1			Sample			59			1.3			13.01			257.8


			E1			SBG1			Sample			60			1.36			12.66			3090						E7			SBG1			Sample			60			1.39			12.52			343


			E2			SBG1			Sample			60			1.37			12.67			3077						E8			SBG1			Sample			60			1.39			12.33			381.8


			F1			SBG1			Sample			61			1.39			12.79			2794						F7			SBG1			Sample			61			1.41			12.35			376.7


			F2			SBG1			Sample			61			1.38			12.99			2369						F8			SBG1			Sample			61			1.41			12.85			282.7


			G1			SBG1			Sample			62			1.45			11.21			1.02E+04						G7			SBG1			Sample			62			1.36			12.74			301


			G2			SBG1			Sample			62			1.44			11.82			6184						G8			SBG1			Sample			62			1.36			12.19			413.9


			H1			SBG1			Sample			63			1.35			12.25			4331						H7			SBG1			Sample			63			1.39			12.39			368.5


			H2			SBG1			Sample			63			1.36			12.17			4638						H8			SBG1			Sample			63			1.4			12.69			309.7


			A3			SBG1			Sample			64			1.43			12.44			3707						A9			SBG1			Sample			64			1.44			11.64			567.1


			A4			SBG1			Sample			64			1.41			12.86			2623						A10			SBG1			Sample			64			1.35			12.55			336.2


			B3			SBG1			Sample			65			1.33			12.85			2651						B9			SBG1			Sample			65			1.34			12.72			304.4


			B4			SBG1			Sample			65			1.34			12.84			2672						B10			SBG1			Sample			65			1.27			13.43			202.9


			C3			SBG1			Sample			66			1.3			14.4			741.3						C9			SBG1			Sample			66			1.39			12.69			309.8


			C4			SBG1			Sample			66			1.3			14.91			486.1						C10			SBG1			Sample			66			1.38			12.63			321.9


			D3			SBG1			Sample			67			1.33			12.51			3511						D9			SBG1			Sample			67			1.41			12.12			431.3


			D4			SBG1			Sample			67			1.23			13.01			2327						D10			SBG1			Sample			67			1.3			13.6			184


			E3			SBG1			Sample			68			1.21			28.29			0.008108						E9			SBG1			Sample			68			1.38			12.91			273.5


			E4			SBG1			Sample			68			1.37			26.98			0.02369						E10			SBG1			Sample			68			1.38			12.64			319.7


			F3			SBG1			Sample			69			1.28			15.1			416.8						F9			SBG1			Sample			69			1.38			12.69			309.5


			F4			SBG1			Sample			69			1.39			14.81			528.2						F10			SBG1			Sample			69			1.29			13.17			236


			G3			SBG1			Sample			70			1.3			13.8			1211						G9			SBG1			Sample			70			1.36			12.49			348


			G4			SBG1			Sample			70			1.21			14.06			981						G10			SBG1			Sample			70			1.36			12.84			284.9


			F6			SBG1			Standard			0.8 Vg			1.24			24.81			0.8						F12			SBG1			Standard			0.8 18S			1.23			23.16			0.8


			C6			SBG1			Standard			100 Vg			1.29			16.23			100						C12			SBG1			Standard			100 18S			1.36			14.92			100


			D6			SBG1			Standard			20 Vg			1.38			19			20						D12			SBG1			Standard			20 18S			1.34			17.27			20


			A6			SBG1			Standard			2500 Vg			1.19			12.66			2500						A12			SBG1			Standard			2500 18S			1.35			9.45			2500


			E6			SBG1			Standard			4 Vg			1.36			20.48			4						E12			SBG1			Standard			4 18S			1.34			19.04			4


			B6			SBG1			Standard			500 Vg			1.18			15.2			500						B12			SBG1			Standard			500 18S			1.4			11.32			500
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			Control EE2			0.0098598158			0.0098598158


			2.5 ng/L EE2			0.062394836			0.062394836


			12.5 ng/L EE2			0.0812312801			0.0812312801


			62.5 ng/L EE2			0.0816114422			0.0816114422


			ESF effluent			0.1606487259			0.1606487259


			WWTP			0.0028155532			0.0028155532


			Little Miami			0.0011255579			0.0011255579





Vg/18S


Male fathead minnows
Four day in-stream and combined effluent exposure


0.0312512629


0.4124618471


0.9309552083


1.0549936594


0.7804197486


0.0067704623


0.0025658818





EE2-M


			


						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			1			29.96			1.38			0.002986637									A7			1			11.92			1.36			0.656223374


			A2			1			31.37			1.27			0.009549477			0.0062681						A8			1			11.65			1.38			0.701670156			0.6789468


			B1			2			23.53			1.34			0.033345885									B7			2			11.68			1.37			0.700657474


			B2			2			24.58			1.25			0.059176617			0.0462613						B8			2			11.93			1.36			0.654208687			0.6774331


			C1			3			27.74			1.28			0.020084738									C7			3			12.21			1.31			0.638748141


			C2			3			27.7			1.29			0.017938597			0.0190117						C8			3			12.12			1.29			0.670461979			0.6546051


			D1			4			26.16			1.39			0.009163030									D7			4			10.76			1.5			0.918376655


			D2			4			27.39			1.25			0.031610619			0.0203868						D8			4			11.76			1.37			0.683231866			0.8008043


			E1			5			26.89			1.36			0.009990498									E7			5			11.56			1.39			0.717059265


			E2			5			27.01			1.27			0.027074710			0.0185326						E8			5			11.21			1.37			0.812389732			0.7647245


			F1			6			15.91			1.42			0.245949884									F7			6			11.12			1.37			0.835736321


			F2			6			16.68			1.31			0.275813754			0.2608818						F8			6			11.58			1.38			0.717669585			0.7767030


			G1			7			15.87			1.52			0.190501935									G7			7			11.76			1.37			0.683231866


			G2			7			16.6			1.42			0.193093505			0.1917977						G8			7			11.18			1.36			0.823892383			0.7535621


			H1			8			15.39			1.35			0.351915573									H7			8			11.11			1.38			0.834963924


			H2			8			15.32			1.36			0.350455050			0.3511853						H8			8			11.38			1.37			0.770055327			0.8025096


			A3			9			14.01			1.41			0.486004022									A9			9			11.39			1.39			0.758346292


			A4			9			14.69			1.41			0.384743124			0.4353736						A10			9			11.96			1.39			0.628563461			0.6934549


			B3			10			16.81			1.31			0.266299684									B9			10			11.98			1.39			0.624437298


			B4			10			16.83			1.33			0.245838516			0.2560691						B10			10			12.33			1.29			0.635550867			0.6299941


			C3			11			14.32			1.27			0.562125171									C9			11			11.71			1.4			0.676848512


			C4			11			14.35			1.27			0.558108865			0.5601170						C10			11			11.85			1.39			0.651749580			0.6642990


			D3			12			13.68			1.36			0.580278036									D9			12			11.04			1.4			0.848002754


			D4			12			14.08			1.26			0.605614015			0.5929460						D10			12			12.12			1.3			0.662382633			0.7551927


			E3			13			13.2			1.24			0.757680353									E9			13			11.9			1.38			0.647385896


			E4			13			11.91			1.45			1.000000000			0.8788402						E10			13			11.4			1.37			0.765222124			0.7063040


			F3			14			14.02			1.28			0.594000710									F9			14			11.78			1.41			0.655330666


			F4			14			13.85			1.39			0.527899545			0.5609501						F10			14			11.85			1.4			0.645704114			0.6505174


			G3			15			14.18			1.25			0.602579386									G9			15			11.92			1.41			0.624553743


			G4			15			13.96			1.35			0.540524986			0.5715522						G10			15			11.95			1.41			0.618149101			0.6213514


			H3			16			12.8			1.41			0.736537714									H9			16			10.81			1.5			0.899945630


			H4			16			12.56			1.41			0.799848209			0.7681930						H10			16			10.55			1.49			1.000000000			0.9499728


			A5			17			13.62			1.26			0.673544614									A11			17			11.73			1.41			0.666686172


			E5			17			13.2			1.29			0.720011236			0.6967779						E11			17			12.39			1.32			0.599989937			0.6333381


			B5			18			13.63			1.31			0.628482764									B11			18			11.67			1.39			0.691549742


			F5			18			13.49			1.31			0.652696604			0.6405897						F11			18			12.32			1.29			0.637171310			0.6643605


			C5			19			13.41			1.27			0.698705913									C11			19			12.13			1.28			0.677030522


			G5			19			13.18			1.28			0.730875390			0.7147907						G11			19			12			1.39			0.620338220			0.6486844


			D5			20			12.08			1.35			0.950261774									D11			20			12.03			1.3			0.678209453


			H5			20			12.19			1.34			0.921320334			0.9357911						H11			20			11.36			1.4			0.761441058			0.7198253


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			1			0.006268057			0.678946765			0.0092320304


			2			0.046261251			0.677433080			0.0682890343


			3			0.019011668			0.654605060			0.0290429587			Control			0.0312512629			0.0098598158


			4			0.020386824			0.800804261			0.0254579369


			5			0.018532604			0.764724499			0.024234354


			6			0.260881819			0.776702953			0.3358836455


			7			0.191797720			0.753562125			0.2545214437


			8			0.351185311			0.802509625			0.4376088465			2.5 ng/L			0.4124618471			0.062394836


			9			0.435373573			0.693454877			0.6278325923			EE2


			10			0.256069100			0.629994082			0.4064627072


			11			0.560117018			0.664299046			0.843169987


			12			0.592946025			0.755192693			0.7851585838


			13			0.878840177			0.706304010			1.244280316			12.5 ng/L			0.9309552083			0.0812312801


			14			0.560950127			0.650517390			0.8623138069			EE2


			15			0.571552186			0.621351422			0.9198533481


			16			0.768192962			0.949972815			0.8086473101


			17			0.696777925			0.633338054			1.1001674703


			18			0.640589684			0.664360526			0.9642199654			62.5 ng/L			1.0549937			0.0816114422


			19			0.714790651			0.648684371			1.1019082367			EE2


			20			0.935791054			0.719825256			1.3000253144


			Male FHM - EE2


			Treatment			Ave VG/18S			Std. Error


			Control EE2			0.0312512629			0.0098598158


			2.5 ng/L EE2			0.4124618471			0.062394836


			12.5 ng/L EE2			0.9309552			0.0812312801


			62.5 ng/L EE2			1.0549937			0.0816114422


									*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


									Vg / 18S= ratio of 2-delta-c(T) values


									R2 values> 0.994 for Vg, > 0.996 for 18S





T.D. # 772
Study 6-22 (EE2 ) 
 FHM Adult Male Livers
Dynamo Protocol (MIRB-032 Rev 6)
Vitellogenin Results





EE2-M


			1			1			1





Treatment Group


Vg/18S


Vitellogenin Expression by QPCR*
Study 6-26 (EE2 Stability) 
 FHM Adult Male Gills


1





TB-M
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EE2 all


			


						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			1			26.5			1.31			0.610089470									A7			1			10.29			1.58			0.855966150


			A2			1			28.05			1.21			0.525031606			0.5675605						A8			1			10.64			1.57			0.732536451			0.7942513


			B1			2			26.92			1.28			0.573822493									B7			2			10.68			1.58			0.716110970


			B2			2			27.74			1.21			0.556991943			0.5654072						B8			2			10.73			1.55			0.710462689			0.7132868


			C1			3			28.85			1.23			0.420917163									C7			3			10.43			1.57			0.805319410


			C2			3			28.99			1.23			0.408893229			0.4149052						C8			3			10.7			1.56			0.716401607			0.7608605


			D1			4			24.67			1.32			1.000000000									D7			4			9.95			1.68			1.000000000


			D2			4			26.08			1.18			0.791856288			0.8959281						D8			4			10.59			1.56			0.752315928			0.8761580


			E1			5			26.52			1.26			0.652100437									E7			5			10.81			1.61			0.663941395


			E2			5			26.84			1.26			0.605614015			0.6288572						E8			5			10.85			1.59			0.658783310			0.6613624


			A1			21			31.43			1.36			0.125105666									A7			21			12.49			1.32			0.494017365


			A2			21			32.43			1.29			0.138619347			0.1318625						A8			21			12.43			1.37			0.458071206			0.4760443


			B1			22			25.43			1.35			0.796060978									B7			22			11.86			1.4			0.525890653


			B2			22			26.4			1.26			0.670438517			0.7332497						B8			22			12.15			1.29			0.571087478			0.5484891


			C1			23			26.78			1.31			0.565662731									C7			23			11.88			1.4			0.522363582


			C2			23			26.94			1.31			0.541744061			0.5537034						C8			23			12.12			1.3			0.565904211			0.5441339


			D1			24			29.71			1.37			0.204610700									D7			24			10.6			1.5			0.768317423


			D2			24			30.86			1.29			0.206751988			0.2056813						D8			24			11.69			1.39			0.563837878			0.6660777


			E1			25			29.22			1.31			0.292695203									E7			25			11.98			1.44			0.477006329


			E2			25			29.4			1.32			0.268958519			0.2808269						E8			25			11.67			1.45			0.527772839			0.5023896


			F1			26			26.32			1.34			0.616988519									F7			26			11.53			1.44			0.562065932


			F2			26			27.12			1.25			0.578855905			0.5979222						F8			26			11.91			1.44			0.489338645			0.5257023


			G1			27			24.78			1.55			0.952935515									G7			27			12.39			1.35			0.480823411


			G2			27			25.65			1.42			0.709181540			0.8310585						G8			27			12.07			1.37			0.513041383			0.4969324


			H1			28			28.97			1.44			0.208468904									H7			28			11.56			1.44			0.555950836


			H2			28			28.99			1.43			0.213279109			0.2108740						H8			28			12.08			1.34			0.536125889			0.5460384


			A3			29			28.59			1.43			0.246083635									A9			29			11.27			1.38			0.653671584


			A4			29			29.44			1.34			0.247576895			0.2468303						A10			29			11.95			1.41			0.502992807			0.5783322


			B3			30			26.81			1.3			0.570375977									B9			30			12.22			1.3			0.551249984


			B4			30			26.8			1.3			0.571874405			0.5711252						B10			30			12.94			1.31			0.446024614			0.4986373


			C3			31			28.16			1.22			0.499579019									C9			31			11.66			1.39			0.569435701


			C4			31			28.1			1.23			0.491615387			0.4955972						C10			31			11.97			1.42			0.492467465			0.5309516


			D3			32			29.77			1.32			0.242701774									D9			32			11.14			1.42			0.658835315


			D4			32			30.48			1.24			0.286562930			0.2646324						D10			32			12.72			1.31			0.473323984			0.5660796


			E3			33			25.87			1.28			0.743614820									E9			33			11.95			1.41			0.502992807


			E4			33			24.72			1.41			0.982967241			0.8632910						E10			33			11.61			1.39			0.578889179			0.5409410


			F3			34			25.95			1.36			0.674637064									F9			34			12.02			1.33			0.554149701


			F4			34			25.88			1.37			0.683231866			0.6789345						F10			34			12.39			1.32			0.507925022			0.5310374


			G3			35			27.58			1.23			0.547489918									G9			35			12.17			1.33			0.530944782


			G4			35			27.28			1.24			0.570386715			0.5589383						G10			35			12.29			1.32			0.522224209			0.5265845


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			1			0.567560538			0.794251300			0.714585595


			2			0.565407218			0.713286830			0.792678618


			3			0.414905196			0.760860509			0.5453104623			Control			0.8051981129			0.0849623443


			4			0.895928144			0.876157964			1.0225646294


			5			0.628857226			0.661362353			0.95085126


			21			0.131862506			0.476044286			0.2769963015


			22			0.733249748			0.548489065			1.3368539032


			23			0.553703396			0.544133896			1.0175866635			5 ng/L			0.6998427929			0.2071598016


			24			0.205681344			0.666077650			0.3087948437			TB


			25			0.280826861			0.502389584			0.5589822525


			26			0.597922212			0.525702289			1.1373779894


			27			0.831058528			0.496932397			1.6723774361


			28			0.210874007			0.546038363			0.3861889956			25 ng/L			0.9536226178			0.2435845665


			29			0.246830265			0.578332196			0.4267966868			TB


			30			0.571125191			0.498637299			1.1453719811


			31			0.495597203			0.530951583			0.9334131759


			32			0.264632352			0.566079649			0.4674825396


			33			0.863291030			0.540940993			1.5959060992			50 ng/L			1.0673497			0.1873196968


			34			0.678934465			0.531037361			1.2785060232			TB


			35			0.558938316			0.526584496			1.061440891


			Male FHM - TB


			Treatment			Ave VG/18S			Std. Error


			Control			0.8051981129			0.0849623443


			5 ng/L TB			0.6998427929			0.2071598016


			25 ng/L TB			0.9536226			0.2435845665


			50 ng/L TB			1.0673497			0.1873196968


															*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


															Vg / 18S= ratio of 2-delta-c(T) values


															R2 values> 0.996 for Vg, > 0.998 for 18S
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EE2 all
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Vitellogenin Expression by QPCR*
TD #772, Study 6-22 (TB)
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EE2_F


			


									Vtg																					18S


			Males


						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


									No.			(cycles)									Average									No.			(cycles)									Average


						A1			1			26.5			1.31			0.015298200									A7			1			10.29			1.58			0.855966150


						A2			1			28.05			1.21			0.038919311			0.0271088						A8			1			10.64			1.57			0.732536451			0.7942513


						B1			2			26.92			1.28			0.019740652									B7			2			10.68			1.58			0.716110970


						B2			2			27.74			1.21			0.041288453			0.0305146						B8			2			10.73			1.55			0.710462689			0.7132868


						C1			3			28.85			1.23			0.024945480									C7			3			10.43			1.57			0.805319410


						C2			3			28.99			1.23			0.024232886			0.0245892						C8			3			10.7			1.56			0.716401607			0.7608605


						D1			4			24.67			1.32			0.022602987									D7			4			9.95			1.68			1.000000000


						D2			4			26.08			1.18			0.082690757			0.0526469						D8			4			10.59			1.56			0.752315928			0.8761580


						E1			5			26.52			1.26			0.027813558									E7			5			10.81			1.61			0.663941395


						E2			5			26.84			1.26			0.025830807			0.0268222						E8			5			10.85			1.59			0.658783310			0.6613624


						A1			21			31.43			1.36			0.001881356									A7			21			12.49			1.32			0.494017365


						A2			21			32.43			1.29			0.004288193			0.0030848						A8			21			12.43			1.37			0.458071206			0.4760443


						B1			22			25.43			1.35			0.013240073									B7			22			11.86			1.4			0.525890653


						B2			22			26.4			1.26			0.028595719			0.0209179						B8			22			12.15			1.29			0.571087478			0.5484891


						C1			23			26.78			1.31			0.014184185									C7			23			11.88			1.4			0.522363582


						C2			23			26.94			1.31			0.013584416			0.0138843						C8			23			12.12			1.3			0.565904211			0.5441339


						D1			24			29.71			1.37			0.002784150									D7			24			10.6			1.5			0.768317423


						D2			24			30.86			1.29			0.006395878			0.0045900						D8			24			11.69			1.39			0.563837878			0.6660777


						E1			25			29.22			1.31			0.007339431									E7			25			11.98			1.44			0.477006329


						E2			25			29.4			1.32			0.006079266			0.0067093						E8			25			11.67			1.45			0.527772839			0.5023896


						F1			26			26.32			1.34			0.011357862									F7			26			11.53			1.44			0.562065932


						F2			26			27.12			1.25			0.027526360			0.0194421						F8			26			11.91			1.44			0.489338645			0.5257023


						G1			27			24.78			1.55			0.002404561									G7			27			12.39			1.35			0.480823411


						G2			27			25.65			1.42			0.005915910			0.0041602						G8			27			12.07			1.37			0.513041383			0.4969324


						H1			28			28.97			1.44			0.001436790									H7			28			11.56			1.44			0.555950836


						H2			28			28.99			1.43			0.001616633			0.0015267						H8			28			12.08			1.34			0.536125889			0.5460384


						A3			29			28.59			1.43			0.001865288									A9			29			11.27			1.38			0.653671584


						A4			29			29.44			1.34			0.004557531			0.0032114						A10			29			11.95			1.41			0.502992807			0.5783322


						B3			30			26.81			1.3			0.015879414									B9			30			12.22			1.3			0.551249984


						B4			30			26.8			1.3			0.015921130			0.0159003						B10			30			12.94			1.31			0.446024614			0.4986373


						C3			31			28.16			1.22			0.033097295									C9			31			11.66			1.39			0.569435701


						C4			31			28.1			1.23			0.029135381			0.0311163						C10			31			11.97			1.42			0.492467465			0.5309516


						D3			32			29.77			1.32			0.005485785									D9			32			11.14			1.42			0.658835315


						D4			32			30.48			1.24			0.015205966			0.0103459						D10			32			12.72			1.31			0.473323984			0.5660796


						E3			33			25.87			1.28			0.025581850									E9			33			11.95			1.41			0.502992807


						E4			33			24.72			1.41			0.009030216			0.0173060						E10			33			11.61			1.39			0.578889179			0.5409410


						F3			34			25.95			1.36			0.010145281									F9			34			12.02			1.33			0.554149701


						F4			34			25.88			1.37			0.009296776			0.0097210						F10			34			12.39			1.32			0.507925022			0.5310374


						G3			35			27.58			1.23			0.032446761									G9			35			12.17			1.33			0.530944782


						G4			35			27.28			1.24			0.030266583			0.0313567						G10			35			12.29			1.32			0.522224209			0.5265845


			Females			A1			36			11.99			1.39			0.726566958									A7			36			12.58			1.29			0.511857489


						A2			36			12.85			1.29			0.627510259			0.6770386						A8			36			12.51			1.31			0.500939737			0.5063986


						B1			37			13.53			1.23			0.594755094									B7			37			12.66			1.3			0.491149284


						B2			37			13.94			1.23			0.546357708			0.5705564						B8			37			13.17			1.24			0.500244329			0.4956968


						C1			38			14.55			1.22			0.495621112									C7			38			12.94			1.33			0.426268846


						C2			38			14.15			1.23			0.523114793			0.5093680						C8			38			12.93			1.33			0.427486210			0.4268775


						D1			39			20.38			1.33			0.069302458									D7			39			10.92			1.5			0.674825490


						D2			39			21.45			1.23			0.115422290			0.0923624						D8			39			12.09			1.28			0.589617907			0.6322217


						E1			40			12.75			1.33			0.610571686									E7			40			12.05			1.31			0.567192238


						E2			40			12.72			1.35			0.600388816			0.6054803						E8			40			11.73			1.4			0.549404354			0.5582983


						A1			56			11.02			1.37			1.000000000									A7			56			12.03			1.31			0.570263670


						A2			56			11.92			1.39			0.743509770			0.8717549						A8			56			12.07			1.32			0.555115387			0.5626895


						B1			57			12.8			1.39			0.556459621									B7			57			12.61			1.36			0.441353428


						B2			57			13.38			1.29			0.548287423			0.5523735						B8			57			13.1			1.28			0.459503259			0.4504283


						C1			58			25.78			1.27			0.029366831									C7			58			12.16			1.36			0.506849488


						C2			58			25.64			1.27			0.030366141			0.0298665						C8			58			12.74			1.35			0.432881261			0.4698654


						D1			59			12.39			1.37			0.649670015									D7			59			11.93			1.5			0.448063232


						D2			59			13.33			1.26			0.586332599			0.6180013						D8			59			13.01			1.3			0.448057078			0.4480602


						E1			60			12.66			1.36			0.603943331									E7			60			12.52			1.39			0.428994736


						E2			60			12.67			1.37			0.594854929			0.5993991						E8			60			12.33			1.39			0.456693442			0.4428441


						F1			61			12.79			1.39			0.558295084									F7			61			12.35			1.41			0.438403618


						F2			61			12.99			1.38			0.530198140			0.5442466						F8			61			12.85			1.41			0.369202449			0.4038030


						G1			62			11.21			1.45			0.931837276									G7			62			12.74			1.36			0.424059157


						G2			62			11.82			1.44			0.746981776			0.8394095						G8			62			12.19			1.36			0.502195533			0.4631273


						H1			63			12.25			1.35			0.691336465									H7			63			12.39			1.39			0.447758550


						H2			63			12.17			1.36			0.702150574			0.6967435						H8			63			12.69			1.4			0.397749079			0.4227538


						A3			64			12.44			1.43			0.601759322									A9			64			11.64			1.44			0.539967211


						A4			64			12.86			1.41			0.531418700			0.5665890						A10			64			12.55			1.35			0.458281369			0.4991243


						B3			65			12.85			1.33			0.593405404									B9			65			12.72			1.34			0.444549073


						B4			65			12.84			1.34			0.587042126			0.5902238						B10			65			13.43			1.27			0.435274325			0.4399117


						C3			66			14.4			1.3			0.411975576									C9			66			12.69			1.39			0.405638761


						C4			66			14.91			1.3			0.360379733			0.3861777						C10			66			12.63			1.38			0.421816971			0.4137279


						D3			67			12.51			1.33			0.653824296									D9			67			12.12			1.41			0.474454451


						D4			67			13.01			1.23			0.662351964			0.6580881						D10			67			13.6			1.3			0.383801585			0.4291280


						E3			68			28.29			1.21			0.037178910									E9			68			12.91			1.38			0.385440995


						E4			68			26.98			1.37			0.006575666			0.0218773						E10			68			12.64			1.38			0.420460553			0.4029508


						F3			69			15.1			1.28			0.365244196									F9			69			12.69			1.38			0.413743614


						F4			69			14.81			1.39			0.287060811			0.3261525						F10			69			13.17			1.29			0.440454583			0.4270991


						G3			70			13.8			1.3			0.482211408									G9			70			12.49			1.36			0.457942734


						G4			70			14.06			1.21			0.560186288			0.5211988						G10			70			12.84			1.36			0.411218415			0.4345806


									VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			males			1			0.0271			0.7943			0.0341


						2			0.0305			0.7133			0.0428


						3			0.0246			0.7609			0.0323			Control			0.0420			0.0049


						4			0.0526			0.8762			0.0601																		Treatment			Ave VG/18S			Std. Error


						5			0.0268			0.6614			0.0406																		Control male			0.0420			0.0049


						6			0.0031			0.4760			0.0065																		5 ng/L tren  male			0.0181			0.0061


						7			0.0209			0.5485			0.0381																		25 ng/L tren  male			0.0171			0.0072


						8			0.0139			0.5441			0.0255			5 ng/L			0.0181			0.0061									50 ng/L tren  male			0.0373453361			0.0092


						9			0.0046			0.6661			0.0069			tren															Control female			0.9824			0.2131


						10			0.0067			0.5024			0.0134																		5 ng/L tren  female			1.1143923167			0.2677


						11			0.0194421111			0.5257			0.0370																		25 ng/L tren  female			1.1144			0.1208


						12			0.0041602353			0.4969			0.0084																		50 ng/L tren  female			0.8968			0.2476


						13			0.0015267114			0.5460			0.0028			25 ng/L			0.0171			0.0072


						14			0.0032114092			0.5783			0.0056			tren


						15			0.0159002721			0.4986			0.0319																		Treatment			Male			Female


						16			0.0311163379			0.5310			0.0586																		Control			0.0419746585			0.9823660267


						17			0.0103458754			0.5661			0.0183																		5 ng/L tren			0.0180759269			1.1143923167


						18			0.0173060333			0.5409			0.0320			50 ng/L			0.0373			0.0092									25 ng/L tren			0.0171182526			1.4570486581


						19			0.0097210288			0.5310			0.0183			tren															50 ng/L tren			0.0373453361			0.8968420962


						20			0.0313566724			0.5266			0.0595


			females			36			0.6770386085			0.5063986129			1.3370


						37			0.570556401			0.4956968064			1.1510


						38			0.5093679523			0.4268775283			1.1932			Control			0.9824			0.2131


						39			0.0923623743			0.6322216986			0.1461


			0.6531038618			40			0.6054802511			0.5582982959			1.0845


			0.624900542			41			0.8717548851			0.5626895289			1.5493


			0.5629105457			42			0.5523735219			0.4504283431			1.2263


			0.8745711634			43			0.0298664857			0.4698653746			0.0636			5 ng/L			1.1144			0.2677


			0.7492340614			44			0.6180013072			0.4480601547			1.3793			tren


						45			0.59939913			0.4428440891			1.3535


						46			0.5442466118			0.4038030336			1.3478


						47			0.839409526			0.4631273449			1.8125


						48			0.6967435197			0.4227538142			1.6481			25 ng/L			1.4570			0.1208


						49			0.5665890111			0.49912429			1.1352			tren


						50			0.5902237648			0.439911699			1.3417


						51			0.3861776544			0.4137278657			0.9334


						52			0.6580881299			0.4291280182			1.5335


						53			0.0218772881			0.4029507744			0.0543			50 ng/L			0.8968			0.2476


						54			0.3261525035			0.4270990981			0.7636			tren


						55			0.5211988481			0.4345805746			1.1993


															0.0000			0.0341


															0.0000			0.0428


															0.0000			0.0323


															0.0000			0.0601


															0.0000			0.0406


															1.0000			0.0065


															1.0000			0.0381


															1.0000			0.0255


															1.0000			0.0069


															1.0000			0.0134


															2.0000			0.0370


															2.0000			0.0084


															2.0000			0.0028


															2.0000			0.0056


															2.0000			0.0319


															3.0000			0.0586


															3.0000			0.0183


															3.0000			0.0320


															3.0000			0.0183


															3.0000			0.0595


															0.1000			1.3370


															0.1000			1.1510


															0.1000			1.1932


															0.1000			0.1461


															0.1000			1.0845


															1.2000			1.5493


															1.2000			1.2263


															1.2000			0.0636


															1.2000			1.3793


															1.2000			1.3535


															2.2000			1.3478


															2.2000			1.8125


															2.2000			1.6481


															2.2000			1.1352


															2.2000			1.3417


															3.2000			0.9334


															3.2000			1.5335


															3.2000			0.0543


															3.2000			0.7636


															3.2000			1.1993








EE2_F


									0.0049271971			0.0049271971			0.2131246965			0.2131246965


									0.0060814154			0.0060814154			0.2676969798			0.2676969798


									0.0071698236			0.0071698236			0.1207656651			0.1207656651


									0.009218673			0.009218673			0.2475733316			0.2475733316





Male


Female


Vg/18S


Four day in-stream exposure





TB_F
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									Vtg																					18S


			Males


						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


									No.			(cycles)									Average									No.			(cycles)									Average


						A1			1			29.96			1.38			0.002035759									A7			1			11.92			1.36			0.656223374


						A2			1			31.37			1.27			0.007185437			0.0046106						A8			1			11.65			1.38			0.701670156			0.6789468


						B1			2			23.53			1.34			0.023538974									B7			2			11.68			1.37			0.700657474


						B2			2			24.58			1.25			0.045376106			0.0344575						B8			2			11.93			1.36			0.654208687			0.6774331


						C1			3			27.74			1.28			0.014972224									C7			3			12.21			1.31			0.638748141


						C2			3			27.7			1.29			0.013249110			0.0141107						C8			3			12.12			1.29			0.670461979			0.6546051


						D1			4			26.16			1.39			0.006192293									D7			4			10.76			1.5			0.918376655


						D2			4			27.39			1.25			0.024238742			0.0152155						D8			4			11.76			1.37			0.683231866			0.8008043


						E1			5			26.89			1.36			0.006929084									E7			5			11.56			1.39			0.717059265


						E2			5			27.01			1.27			0.020372174			0.0136506						E8			5			11.21			1.37			0.812389732			0.7647245


						F1			6			15.91			1.42			0.162040469									F7			6			11.12			1.37			0.835736321


						F2			6			16.68			1.31			0.200015236			0.1810279						F8			6			11.58			1.38			0.717669585			0.7767030


						G1			7			15.87			1.52			0.115745875									G7			7			11.76			1.37			0.683231866


						G2			7			16.6			1.42			0.127216820			0.1214813						G8			7			11.18			1.36			0.823892383			0.7535621


						H1			8			15.39			1.35			0.246230191									H7			8			11.11			1.38			0.834963924


						H2			8			15.32			1.36			0.243064213			0.2446472						H8			8			11.38			1.37			0.770055327			0.8025096


						A3			9			14.01			1.41			0.322900799									A9			9			11.39			1.39			0.758346292


						A4			9			14.69			1.41			0.255623115			0.2892620						A10			9			11.96			1.39			0.628563461			0.6934549


						B3			10			16.81			1.31			0.193115801									B9			10			11.98			1.39			0.624437298


						B4			10			16.83			1.33			0.175092069			0.1841039						B10			10			12.33			1.29			0.635550867			0.6299941


						C3			11			14.32			1.27			0.422967117									C9			11			11.71			1.4			0.676848512


						C4			11			14.35			1.27			0.419945076			0.4214561						C10			11			11.85			1.39			0.651749580			0.6642990


						D3			12			13.68			1.36			0.402461954									D9			12			11.04			1.4			0.848002754


						D4			12			14.08			1.26			0.459996967			0.4312295						D10			12			12.12			1.3			0.662382633			0.7551927


						E3			13			13.2			1.24			0.586562401									E9			13			11.9			1.38			0.647385896


						E4			13			11.91			1.45			0.642646397			0.6146044						E10			13			11.4			1.37			0.765222124			0.7063040


						F3			14			14.02			1.28			0.442799478									F9			14			11.78			1.41			0.655330666


						F4			14			13.85			1.39			0.356749748			0.3997746						F10			14			11.85			1.4			0.645704114			0.6505174


						G3			15			14.18			1.25			0.462052533									G9			15			11.92			1.41			0.624553743


						G4			15			13.96			1.35			0.378197445			0.4201250						G10			15			11.95			1.41			0.618149101			0.6213514


						H3			16			12.8			1.41			0.489355243									H9			16			10.81			1.5			0.899945630


						H4			16			12.56			1.41			0.531418700			0.5103870						H10			16			10.55			1.49			1.000000000			0.9499728


						A5			17			13.62			1.26			0.511593973									A11			17			11.73			1.41			0.666686172


						E5			17			13.2			1.29			0.531786758			0.5216904						E11			17			12.39			1.32			0.599989937			0.6333381


						B5			18			13.63			1.31			0.455764537									B11			18			11.67			1.39			0.691549742


						F5			18			13.49			1.31			0.473323984			0.4645443						F11			18			12.32			1.29			0.637171310			0.6643605


						C5			19			13.41			1.27			0.525736332									C11			19			12.13			1.28			0.677030522


						G5			19			13.18			1.28			0.544833088			0.5352847						G11			19			12			1.39			0.620338220			0.6486844


						D5			20			12.08			1.35			0.664884295									D11			20			12.03			1.3			0.678209453


						H5			20			12.19			1.34			0.650363181			0.6576237						H11			20			11.36			1.4			0.761441058			0.7198253


			Females			A1			36			11.63			1.44			0.717612727									A7			36			11.36			1.39			0.765875209


						A2			36			12.66			1.35			0.558666319			0.6381395						A8			36			12.24			1.29			0.650284481			0.7080798


						B1			37			12.29			1.32			0.646694144									B7			37			12.46			1.33			0.580020530


						B2			37			13.27			1.24			0.577796229			0.6122452						B8			37			12.47			1.34			0.570110168			0.5750653


						C1			38			13.24			1.23			0.593525140									C7			38			12.34			1.33			0.600213228


						C2			38			13.33			1.23			0.582569387			0.5880473						C8			38			12.52			1.32			0.578721151			0.5894672


						D1			39			12.11			1.36			0.652200185									D7			39			11.25			1.46			0.767278451


						D2			39			13.17			1.26			0.567665061			0.6099326						D8			39			12.39			1.34			0.583615975			0.6754472


						E1			40			16.74			1.34			0.171723256									E7			40			11.7			1.43			0.662771091


						E2			40			17.05			1.25			0.243534009			0.2076286						E8			40			11.69			1.41			0.675912085			0.6693416


						F1			41			12.63			1.36			0.555828338									F7			41			11.67			1.46			0.654522833


						F2			41			13.11			1.27			0.564818752			0.5603235						F8			41			12.26			1.34			0.606248664			0.6303857


						G1			42			11.5			1.45			0.748398586									G7			42			12.31			1.34			0.597441731


						G2			42			12.49			1.37			0.572802093			0.6606003						G8			42			11.87			1.45			0.612342266			0.6048920


						H1			43			12.51			1.36			0.576720453									H7			43			11.12			1.39			0.828860730


						H2			43			12.79			1.4			0.498327628			0.5375240						H8			43			11.8			1.4			0.656659082			0.7427599


						A3			44			10.72			1.47			1.000000000									A9			44			12.1			1.31			0.658005452


						A4			44			11.22			1.33			0.867109970			0.9335550						A10			44			12.45			1.32			0.590078146			0.6240418


						B3			45			12.54			1.31			0.611739103									B9			45			12.57			1.32			0.570743086


						B4			45			12.96			1.31			0.546150452			0.5789448						B10			45			12.82			1.32			0.532472491			0.5516078


						C3			46			13.13			1.26			0.572937154									C9			46			12.06			1.3			0.672892268


						C4			46			13.64			1.27			0.497614624			0.5352759						C10			46			12.13			1.3			0.660647055			0.6667697


						D3			47			12.62			1.34			0.573457033									D9			47			11.51			1.41			0.719034373


						D4			47			12.88			1.33			0.540107808			0.5567824						D10			47			12.41			1.3			0.613854388			0.6664444


						E3			48			13.4			1.27			0.526994433									E9			48			12.13			1.3			0.660647055


						E4			48			12.63			1.38			0.540543868			0.5337692						E10			48			11.71			1.4			0.676848512			0.6687478


						F3			49			12.64			1.33			0.578368790									F9			49			12.07			1.32			0.655733882


						F4			49			12.55			1.34			0.585326543			0.5818477						F10			49			12.33			1.31			0.618382362			0.6370581


						G3			50			13.45			1.26			0.532094061									G9			50			11.68			1.38			0.694922914


						G4			50			13.43			1.26			0.534559218			0.5333266						G10			50			11.61			1.39			0.705349417			0.7001362


						H3			51			12.68			1.35			0.555323195									H9			51			11.2			1.41			0.799848209


						H4			51			12.56			1.34			0.583615975			0.5694696						H10			51			10.86			1.51			0.880069857			0.8399590


						A5			52			14.08			1.2			0.541939758									A11			52			11.75			1.38			0.679430590


						E5			52			13.54			1.29			0.487682326			0.5148110						E11			52			12.24			1.29			0.650284481			0.6648575


						B5			53			12.73			1.29			0.599397162									B11			53			12.08			1.32			0.653915882


						F5			53			12.51			1.29			0.633934545			0.6166659						F11			53			13.13			1.24			0.574079518			0.6139977


						C5			54			12.72			1.31			0.582716625									C11			54			12.53			1.32			0.577116666


						G5			54			12.86			1.32			0.552041576			0.5673791						G11			54			12.64			1.32			0.559758225			0.5684374


						D5			55			12.76			1.42			0.489025806									D11			55			12.5			1.31			0.590637441


						H5			55			12.96			1.4			0.470623057			0.4798244						H11			55			11.74			1.42			0.658835315			0.6247364


									VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


						1			0.0046			0.6789			0.0068


						2			0.0345			0.6774			0.0509


						3			0.0141			0.6546			0.0216			Control			0.0232			0.0074


						4			0.0152			0.8008			0.0190																		Treatment			Ave VG/18S			Std. Error


						5			0.0137			0.7647			0.0179																		Control male			0.0232124711			0.007360584


						6			0.1810			0.7767			0.2331																		2.5 ng/L EE2  male			0.2816994304			0.0423505077


						7			0.1215			0.7536			0.1612																		12.5 ng/L EE2  male			0.6732644049			0.0520524793


						8			0.2446			0.8025			0.3049			2.5 ng/L			0.2817			0.0424									62.5 ng/L EE2  male			0.759797736			0.0652691234


						9			0.2893			0.6935			0.4171			EE2															Control female			0.8353347411			0.1348338441


						10			0.1841			0.6300			0.2922																		2.5 ng/L EE2  female			1.0500359143			0.129058143


						11			0.421456096			0.6643			0.6344																		12.5 ng/L EE2  female			0.8222972883			0.0255835421


						12			0.4312294605			0.7552			0.5710																		62.5 ng/L EE2  female			0.8445635231			0.0662033564


						13			0.6146043991			0.7063			0.8702			12.5 ng/L			0.6733			0.0521


						14			0.399774613			0.6505			0.6145			EE2															EE2


						15			0.4201249886			0.6214			0.6761																		Treatment			Male			Female


						16			0.5103869715			0.9500			0.5373																		Control			0.0232124711			0.8353347411


						17			0.5216903651			0.6333			0.8237																		2.5 ng/L EE2			0.2816994304			1.0500359143


						18			0.4645442603			0.6644			0.6992			62.5 ng/L			0.7598			0.0653									12.5 ng/L EE2			0.6732644049			0.8222972883


						19			0.5352847099			0.6487			0.8252			EE2															62.5 ng/L EE2			0.759797736			0.8445635231


						20			0.6576237379			0.7198			0.9136																		Control			0.0419746585			0.9823660267


						36			0.6381395227			0.7080798449			0.9012																		5 ng/L tren			0.0180759269			1.1143923167


						37			0.6122451861			0.5750653492			1.0647																		25 ng/L tren			0.0171182526			1.4570486581


						38			0.5880472633			0.5894671898			0.9976			Control			0.8353			0.1348									50 ng/L tren			0.0373453361			0.8968420962


						39			0.6099326225			0.6754472127			0.9030


						40			0.2076286323			0.669341588			0.3102


						41			0.5603235452			0.6303857487			0.8889


						42			0.6606003394			0.6048919987			1.0921


						43			0.537524041			0.742759906			0.7237			2.5 ng/L			1.0500			0.1291


						44			0.9335549848			0.6240417989			1.4960			EE2


						45			0.5789447777			0.5516077886			1.0496


						46			0.5352758888			0.6667696615			0.8028


						47			0.5567824202			0.6664443804			0.8355


						48			0.5337691507			0.6687477836			0.7982			12.5 ng/L			0.8223			0.0256


						49			0.5818476666			0.6370581221			0.9133			EE2


						50			0.5333266395			0.7001361657			0.7617


						51			0.569469585			0.8399590331			0.6780


						52			0.5148110423			0.6648575355			0.7743


						53			0.6166658536			0.6139976998			1.0043			62.5 ng/L			0.8446			0.0662


						54			0.5673791006			0.5684374456			0.9981			EE2


						55			0.4798244312			0.6247363777			0.7680
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						Tren			A1			36			11.99			1.39			0.6582201963									A7			36			12.58			1.29			0.6453357109


									A2			36			12.85			1.29			0.5813583533			0.6197892748						A8			36			12.51			1.31			0.6404752652			0.642905488


									B1			37			13.53			1.23			0.5589418614									B7			37			12.66			1.3			0.6235940545


									B2			37			13.94			1.23			0.5134587287			0.536200295						B8			37			13.17			1.24			0.6084093887			0.6160017216


									C1			38			14.55			1.22			0.4669193245									C7			38			12.94			1.33			0.5525716339


									C2			38			14.15			1.23			0.4916153875			0.479267356						C8			38			12.93			1.33			0.5541497009			0.5533606674


									D1			39			20.38			1.33			0.0636199243									D7			39			10.92			1.5			0.9759656318


									D2			39			21.45			1.23			0.1084721265			0.0860460254						D8			39			12.09			1.28			0.7381280973			0.8570468646


									E1			40			12.75			1.33			0.5605071653									E7			40			12.05			1.31			0.7251822378


									E2			40			12.72			1.35			0.548696845			0.5546020052						E8			40			11.73			1.4			0.7462229627			0.7357026002


									A1			56			11.02			1.37			0.9098793943									A7			56			12.03			1.31			0.7291092098


									A2			56			11.92			1.39			0.6735692303			0.7917243123						A8			56			12.07			1.32			0.7146699857			0.7218895977


									B1			57			12.8			1.39			0.5041145303									B7			57			12.61			1.36			0.5838575632


									B2			57			13.38			1.29			0.5079621709			0.5060383506						B8			57			13.1			1.28			0.575240782			0.5795491726


									C1			58			25.78			1.27			0.0273348039									C7			58			12.16			1.36			0.6705009833


									C2			58			25.64			1.27			0.028264967			0.0277998855						C8			58			12.74			1.35			0.5688169315			0.6196589574


									D1			59			12.39			1.37			0.5911213602									D7			59			11.93			1.5			0.6480109623


									D2			59			13.33			1.26			0.547057375			0.5690893676						D8			59			13.01			1.3			0.5688814761			0.6084462192


									E1			60			12.66			1.36			0.5507246527									E7			60			12.52			1.39			0.5788891791


									E2			60			12.67			1.37			0.5412462421			0.5459854474						E8			60			12.33			1.39			0.6162660506			0.5975776149


									F1			61			12.79			1.39			0.5057773347									F7			61			12.35			1.41			0.5993265568


									F2			61			12.99			1.38			0.4813649604			0.4935711475						F8			61			12.85			1.41			0.5047240111			0.5520252839


									G1			62			11.21			1.45			0.8335462056									G7			62			12.74			1.36			0.5609793208


									G2			62			11.82			1.44			0.6695781278			0.7515621667						G8			62			12.19			1.36			0.6643443592			0.61266184


									H1			63			12.25			1.35			0.6318141298									H7			63			12.39			1.39			0.6042092304


									H2			63			12.17			1.36			0.6402780047			0.6360460673						H8			63			12.69			1.4			0.5402387038			0.5722239671


									A3			64			12.44			1.43			0.5405327541									A9			64			11.64			1.44			0.7524493237


									A4			64			12.86			1.41			0.4793702731			0.5099515136						A10			64			12.55			1.35			0.6021933166			0.6773213201


									B3			65			12.85			1.33			0.5447484519									B9			65			12.72			1.34			0.5802098202


									B4			65			12.84			1.34			0.537697265			0.5412228585						B10			65			13.43			1.27			0.5410338492			0.5606218347


									C3			66			14.4			1.3			0.3807925679									C9			66			12.69			1.39			0.5473724255


									C4			66			14.91			1.3			0.3331020871			0.3569473275						C10			66			12.63			1.38			0.5654757914			0.5564241084


									D3			67			12.51			1.33			0.6002132282									D9			67			12.12			1.41			0.648610415


									D4			67			13.01			1.23			0.6224683795			0.6113408038						D10			67			13.6			1.3			0.4872986572			0.5679545361


									E3			68			28.29			1.21			0.0351124427									E9			68			12.91			1.38			0.5167111972


									E4			68			26.98			1.37			0.005983063			0.0205477529						E10			68			12.64			1.38			0.5636574171			0.5401843072


									F3			69			15.1			1.28			0.339172266									F9			69			12.69			1.38			0.5546528794


									F4			69			14.81			1.39			0.2600575501			0.2996149081						F10			69			13.17			1.29			0.5553129088			0.5549828941


									G3			70			13.8			1.3			0.4457121519									G9			70			12.49			1.36			0.6058032227


									G4			70			14.06			1.21			0.5290501759			0.4873811639						G10			70			12.84			1.36			0.5439925617			0.5748978922


						EE2			A1			36			11.63			1.44			0.7176127267									A7			36			11.36			1.39			0.8481889297


									A2			36			12.66			1.35			0.5586663188			0.6381395227						A8			36			12.24			1.29			0.7036978105			0.7759433701


									B1			37			12.29			1.32			0.6466941436									B7			37			12.46			1.33			0.6336323974


									B2			37			13.27			1.24			0.5777962287			0.6122451861						B8			37			12.47			1.34			0.6242539149			0.6289431561


									C1			38			13.24			1.23			0.5935251401									C7			38			12.34			1.33			0.6556915266


									C2			38			13.33			1.23			0.5825693866			0.5880472633						C8			38			12.52			1.32			0.6307354984			0.6432135125


									D1			39			12.11			1.36			0.6522001846									D7			39			11.25			1.46			0.8627846031


									D2			39			13.17			1.26			0.5676650605			0.6099326225						D8			39			12.39			1.34			0.6390423768			0.75091349


									E1			40			16.74			1.34			0.1717232558									E7			40			11.7			1.43			0.7404874946


									E2			40			17.05			1.25			0.2435340088			0.2076286323						E8			40			11.69			1.41			0.751879314			0.7461834043


									F1			41			12.63			1.36			0.5558283383									F7			41			11.67			1.46			0.7359938525


									F2			41			13.11			1.27			0.5648187521			0.5603235452						F8			41			12.26			1.34			0.663824508			0.6999091802


									G1			42			11.5			1.45			0.7483985859									G7			42			12.31			1.34			0.6541811748


									G2			42			12.49			1.37			0.5728020929			0.6606003394						G8			42			11.87			1.45			0.6870974199			0.6706392973


									H1			43			12.51			1.36			0.5767204535									H7			43			11.12			1.39			0.9179439249


									H2			43			12.79			1.4			0.4983276285			0.537524041						H8			43			11.8			1.4			0.7288524978			0.8233982113


									A3			44			10.72			1.47			1									A9			44			12.1			1.31			0.7154570926


									A4			44			11.22			1.33			0.8671099695			0.9335549848						A10			44			12.45			1.32			0.6431132381			0.6792851654


									B3			45			12.54			1.31			0.611739103									B9			45			12.57			1.32			0.6220403795


									B4			45			12.96			1.31			0.5461504524			0.5789447777						B10			45			12.82			1.32			0.5803300975			0.6011852385


									C3			46			13.13			1.26			0.5729371538									C9			46			12.06			1.3			0.7299077539


									C4			46			13.64			1.27			0.4976146238			0.5352758888						C10			46			12.13			1.3			0.7166249798			0.7232663669


									D3			47			12.62			1.34			0.5734570326									D9			47			11.51			1.41			0.7998482092


									D4			47			12.88			1.33			0.5401078078			0.5567824202						D10			47			12.41			1.3			0.6658674782			0.7328578437


									E3			48			13.4			1.27			0.5269944334									E9			48			12.13			1.3			0.7166249798


									E4			48			12.63			1.38			0.5405438679			0.5337691507						E10			48			11.71			1.4			0.7512615633			0.7339432716


									F3			49			12.64			1.33			0.5783687898									F9			49			12.07			1.32			0.7146699857


									F4			49			12.55			1.34			0.5853265434			0.5818476666						F10			49			12.33			1.31			0.6723744397			0.6935222127


									G3			50			13.45			1.26			0.5320940613									G9			50			11.68			1.38			0.7678902426


									G4			50			13.43			1.26			0.5345592177			0.5333266395						G10			50			11.61			1.39			0.781158027			0.7745241348


									H3			51			12.68			1.35			0.5553231951									H9			51			11.2			1.41			0.8897448885


									H4			51			12.56			1.34			0.5836159749			0.569469585						H10			51			10.86			1.51			1			0.9448724442


									A5			52			14.08			1.2			0.5419397583									A11			52			11.75			1.38			0.7507712149


									E5			52			13.54			1.29			0.4876823263			0.5148110423						E11			52			12.24			1.29			0.7036978105			0.7272345127


									B5			53			12.73			1.29			0.5993971619									B11			53			12.08			1.32			0.7126885868


									F5			53			12.51			1.29			0.6339345452			0.6166658536						F11			53			13.13			1.24			0.6136670071			0.6631777969


									C5			54			12.72			1.31			0.5827166249									C11			54			12.53			1.32			0.6289868051


									G5			54			12.86			1.32			0.5520415762			0.5673791006						G11			54			12.64			1.32			0.6100682205			0.6195275128


									D5			55			12.76			1.42			0.4890258059									D11			55			12.5			1.31			0.6422070593


									H5			55			12.96			1.4			0.4706230565			0.4798244312						H11			55			11.74			1.42			0.7344906252			0.6883488422
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			study 6-23																					Vtg																					18S			vtg/18s


						ESF effluent			A1			1			11.05			1.72			0.9219									A7			1			10.94			1.7			0.708


									A2			1			11.45			1.72			0.7421			0.8319835						A8			1			11.38			1.7			0.561			0.6345444			1.3111510382


									B1			2			12.28			1.71			0.4769									B7			2			10.91			1.73			0.712


									B2			2			12.55			1.71			0.4126			0.4447838						B8			2			11.07			1.66			0.673			0.6926768			0.6421231466


									C1			3			13.1			1.64			0.3368									C7			3			11.05			1.68			0.674


									C2			3			13.25			1.65			0.3083			0.3225174						C8			3			11.18			1.68			0.630			0.6521789			0.4945228504


									D1			4			11.08			1.73			0.9060									D7			4			10.29			1.76			1.000


									D2			4			11.5			1.73			0.7197			0.8128918						D8			4			11.07			1.66			0.673			0.8367330			0.9715067638


									E1			5			10.9			1.75			1.0000									E7			5			10.79			1.73			0.760


									E2			5			11.12			1.67			0.8933			0.9466552						E8			5			10.74			1.74			0.779			0.7698362			1.2296839479


									F1			6			11.78			1.78			0.6020									F7			6			10.49			1.74			0.895


									F2			6			12			1.68			0.5651			0.5835959						F8			6			10.82			1.73			0.748			0.8215123			0.710392207


									G1			7			15.41			1.73			0.0844									G7			7			11.1			1.69			0.654


									G2			7			16.12			1.7			0.0627			0.0735415						G8			7			10.77			1.74			0.767			0.7101464			0.1035582864


						WWTP			H1			8			25.76			1.62			0.0008									H7			8			11			1.7			0.686


									H2			8			25.68			1.66			0.0006			0.0006642						H8			8			11.13			1.69			0.644			0.6648149			0.0009990918


									A3			9			22.35			1.68			0.0026									A9			9			10.63			1.72			0.832


									A4			9			22.58			1.66			0.0027			0.0026589						A10			9			10.7			1.74			0.797			0.8142290			0.0032654987


									B3			10			24.74			1.66			0.0009									B9			10			11.12			1.66			0.657


									B4			10			25.01			1.57			0.0017			0.0013101						B10			10			11.26			1.67			0.608			0.6323501			0.0020717812


									C3			11			20.1			1.64			0.0106									C9			11			11.04			1.69			0.675


									C4			11			20.21			1.63			0.0106			0.0105678						C10			11			10.84			1.75			0.735			0.7048653			0.0149926775


									D3			12			23.28			1.66			0.0019									D9			12			10.65			1.73			0.821


									D4			12			23.48			1.64			0.0020			0.0019333						D10			12			11.13			1.66			0.653			0.7371098			0.002622846


									E3			13			23.49			1.63			0.0021									E9			13			10.9			1.74			0.713


									E4			13			23.03			1.61			0.0031			0.0026149						E10			13			10.86			1.72			0.734			0.7236886			0.0036132507


									F3			14			19.22			1.68			0.0133									F9			14			10.97			1.74			0.686


									F4			14			19.24			1.68			0.0132			0.0132794						F10			14			11.13			1.66			0.653			0.6697283			0.0198280903


						Little Miami			G3			15			24.43			1.63			0.0013									G9			15			11.11			1.69			0.650


									G4			15			24.6			1.64			0.0011			0.0012427						G10			15			10.98			1.73			0.685			0.6677098			0.0018611969


									H3			16			28.08			1.38			0.0040									H9			16			10.9			1.73			0.716


									H4			16			27.25			1.57			0.0006			0.0022896						H10			16			10.64			1.76			0.820			0.7681426			0.0029807109


									A5			17			26.59			1.52			0.0014									A11			17			10.56			1.71			0.865


									E5			17			26.38			1.54			0.0013			0.0013266						E11			17			11.18			1.67			0.634			0.7493507			0.0017703208


									B5			18			27			1.62			0.0004									B11			18			11.04			1.68			0.678


									F5			18			26.5			1.63			0.0005			0.0004565						F11			18			11.26			1.67			0.608			0.6428778			0.0007101598


									C5			19			22.04			1.59			0.0057									C11			19			11.04			1.66			0.684


									G5			19			22.32			1.56			0.0062			0.0059689						G11			19			11.21			1.64			0.634			0.6590777			0.0090564328


									D5			20			26.78			1.64			0.0004									D11			20			10.92			1.73			0.708


									H5			20			27.06			1.57			0.0007			0.0005351						H11			20			10.43			1.72			0.927			0.8174408			0.0006546388


												21			26.25			1.6			0.0007												21			11.08			1.66			0.670


												21			26.21			1.61			0.0007			0.0007087									21			10.57			1.73			0.858			0.7638922			0.0009277123


			6-22 EE2 males			Control EE2			A1			1			29.96			1.38			0.0022									A7			1			11.92			1.36			0.606


									A2			1			31.37			1.27			0.0075			0.0062680572						A8			1			11.65			1.38			0.645			0.6789467649			0.0092320304


									B1			2			23.53			1.34			0.0248									B7			2			11.68			1.37			0.646


									B2			2			24.58			1.25			0.0472			0.0462612509						B8			2			11.93			1.36			0.604			0.6774330804			0.0682890343


									C1			3			27.74			1.28			0.0157									C7			3			12.21			1.31			0.595


									C2			3			27.7			1.29			0.0139			0.0190116677						C8			3			12.12			1.29			0.628			0.6546050602			0.0290429587


									D1			4			26.16			1.39			0.0066									D7			4			10.76			1.5			0.826


									D2			4			27.39			1.25			0.0252			0.0203868243						D8			4			11.76			1.37			0.630			0.8008042607			0.0254579369


									E1			5			26.89			1.36			0.0073									E7			5			11.56			1.39			0.658


									E2			5			27.01			1.27			0.0213			0.0185326042						E8			5			11.21			1.37			0.749			0.7647244987			0.024234354


						2.5 ng/L EE2			F1			6			15.91			1.42			0.1726									F7			6			11.12			1.37			0.770


									F2			6			16.68			1.31			0.2100			0.2608818192						F8			6			11.58			1.38			0.660			0.7767029527			0.3358836455


									G1			7			15.87			1.52			0.1248									G7			7			11.76			1.37			0.630


									G2			7			16.6			1.42			0.1355			0.1917977199						G8			7			11.18			1.36			0.761			0.7535621245			0.2545214437


									H1			8			15.39			1.35			0.2599									H7			8			11.11			1.38			0.768


									H2			8			15.32			1.36			0.2569			0.3511853115						H8			8			11.38			1.37			0.710			0.8025096254			0.4376088465


									A3			9			14.01			1.41			0.3435									A9			9			11.39			1.39			0.696


									A4			9			14.69			1.41			0.2719			0.435373573						A10			9			11.96			1.39			0.577			0.6934548768			0.6278325923


									B3			10			16.81			1.31			0.2027									B9			10			11.98			1.39			0.573


									B4			10			16.83			1.33			0.1843			0.2560691003						B10			10			12.33			1.29			0.595			0.6299940825			0.4064627072


						12.5 ng/L EE2			C3			11			14.32			1.27			0.4416									C9			11			11.71			1.4			0.620


									C4			11			14.35			1.27			0.4384			0.5601170179						C10			11			11.85			1.39			0.598			0.6642990459			0.843169987


									D3			12			13.68			1.36			0.4254									D9			12			11.04			1.4			0.777


									D4			12			14.08			1.26			0.4795			0.5929460254						D10			12			12.12			1.3			0.619			0.7551926931			0.7851585838


									E3			13			13.2			1.24			0.6097									E9			13			11.9			1.38			0.595


									E4			13			11.91			1.45			0.6871			0.8788401767						E10			13			11.4			1.37			0.705			0.7063040099			1.244280316


									F3			14			14.02			1.28			0.4629									F9			14			11.78			1.41			0.599


									F4			14			13.85			1.39			0.3785			0.5609501274						F10			14			11.85			1.4			0.592			0.6505173904			0.8623138069


									G3			15			14.18			1.25			0.4810									G9			15			11.92			1.41			0.571


									G4			15			13.96			1.35			0.3992			0.5715521862						G10			15			11.95			1.41			0.565			0.6213514224			0.9198533481


						62.5 ng/L EE2			H3			16			12.8			1.41			0.5206									H9			16			10.81			1.5			0.810


									H4			16			12.56			1.41			0.5653			0.7681929617						H10			16			10.55			1.49			0.902			0.9499728152			0.8086473101


									A5			17			13.62			1.26			0.5333									A11			17			11.73			1.41			0.610


									E5			17			13.2			1.29			0.5567			0.6967779251						E11			17			12.39			1.32			0.558			0.6333380544			1.1001674703


									B5			18			13.63			1.31			0.4785									B11			18			11.67			1.39			0.635


									F5			18			13.49			1.31			0.4969			0.6405896837						F11			18			12.32			1.29			0.596			0.6643605262			0.9642199654


									C5			19			13.41			1.27			0.5488									C11			19			12.13			1.28			0.635


									G5			19			13.18			1.28			0.5696			0.7147906514						G11			19			12			1.39			0.569			0.648684371			1.1019082367


									D5			20			12.08			1.35			0.7018									D11			20			12.03			1.3			0.633


									H5			20			12.19			1.34			0.6855			0.9357910541						H11			20			11.36			1.4			0.698			0.7198252555			1.3000253144


									Control EE2			0.0312512629			0.0098598158


									2.5 ng/L EE2			0.4124618471			0.062394836


									12.5 ng/L EE2			0.9309552083			0.0812312801


									62.5 ng/L EE2			1.0549936594			0.0816114422


									ESF effluent			0.7804197486			0.1606487259


									WWTP			0.0067704623			0.0028155532


									Little Miami			0.0025658818			0.0011255579
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						0.0098598158			0.0098598158


						0.062394836			0.062394836


						0.0812312801			0.0812312801


						0.0816114422			0.0816114422


						0.1606487259			0.1606487259


						0.0028155532			0.0028155532


						0.0011255579			0.0011255579





Vg/18S


Male fathead minnows
Four day in-stream and combined effluent exposure





			


						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			36			11.63			1.44			0.717612727									A7			36			11.36			1.39			0.848188930


			A2			36			12.66			1.35			0.558666319			0.6381395						A8			36			12.24			1.29			0.703697811			0.7759434


			B1			37			12.29			1.32			0.646694144									B7			37			12.46			1.33			0.633632397


			B2			37			13.27			1.24			0.577796229			0.6122452						B8			37			12.47			1.34			0.624253915			0.6289432


			C1			38			13.24			1.23			0.593525140									C7			38			12.34			1.33			0.655691527


			C2			38			13.33			1.23			0.582569387			0.5880473						C8			38			12.52			1.32			0.630735498			0.6432135


			D1			39			12.11			1.36			0.652200185									D7			39			11.25			1.46			0.862784603


			D2			39			13.17			1.26			0.567665061			0.6099326						D8			39			12.39			1.34			0.639042377			0.7509135


			E1			40			16.74			1.34			0.171723256									E7			40			11.7			1.43			0.740487495


			E2			40			17.05			1.25			0.243534009			0.2076286						E8			40			11.69			1.41			0.751879314			0.7461834


			F1			41			12.63			1.36			0.555828338									F7			41			11.67			1.46			0.735993852


			F2			41			13.11			1.27			0.564818752			0.5603235						F8			41			12.26			1.34			0.663824508			0.6999092


			G1			42			11.5			1.45			0.748398586									G7			42			12.31			1.34			0.654181175


			G2			42			12.49			1.37			0.572802093			0.6606003						G8			42			11.87			1.45			0.687097420			0.6706393


			H1			43			12.51			1.36			0.576720453									H7			43			11.12			1.39			0.917943925


			H2			43			12.79			1.4			0.498327628			0.5375240						H8			43			11.8			1.4			0.728852498			0.8233982


			A3			44			10.72			1.47			1.000000000									A9			44			12.1			1.31			0.715457093


			A4			44			11.22			1.33			0.867109970			0.9335550						A10			44			12.45			1.32			0.643113238			0.6792852


			B3			45			12.54			1.31			0.611739103									B9			45			12.57			1.32			0.622040379


			B4			45			12.96			1.31			0.546150452			0.5789448						B10			45			12.82			1.32			0.580330097			0.6011852


			C3			46			13.13			1.26			0.572937154									C9			46			12.06			1.3			0.729907754


			C4			46			13.64			1.27			0.497614624			0.5352759						C10			46			12.13			1.3			0.716624980			0.7232664


			D3			47			12.62			1.34			0.573457033									D9			47			11.51			1.41			0.799848209


			D4			47			12.88			1.33			0.540107808			0.5567824						D10			47			12.41			1.3			0.665867478			0.7328578


			E3			48			13.4			1.27			0.526994433									E9			48			12.13			1.3			0.716624980


			E4			48			12.63			1.38			0.540543868			0.5337692						E10			48			11.71			1.4			0.751261563			0.7339433


			F3			49			12.64			1.33			0.578368790									F9			49			12.07			1.32			0.714669986


			F4			49			12.55			1.34			0.585326543			0.5818477						F10			49			12.33			1.31			0.672374440			0.6935222


			G3			50			13.45			1.26			0.532094061									G9			50			11.68			1.38			0.767890243


			G4			50			13.43			1.26			0.534559218			0.5333266						G10			50			11.61			1.39			0.781158027			0.7745241


			H3			51			12.68			1.35			0.555323195									H9			51			11.2			1.41			0.889744888


			H4			51			12.56			1.34			0.583615975			0.5694696						H10			51			10.86			1.51			1.000000000			0.9448724


			A5			52			14.08			1.2			0.541939758									A11			52			11.75			1.38			0.750771215


			E5			52			13.54			1.29			0.487682326			0.5148110						E11			52			12.24			1.29			0.703697811			0.7272345


			B5			53			12.73			1.29			0.599397162									B11			53			12.08			1.32			0.712688587


			F5			53			12.51			1.29			0.633934545			0.6166659						F11			53			13.13			1.24			0.613667007			0.6631778


			C5			54			12.72			1.31			0.582716625									C11			54			12.53			1.32			0.628986805


			G5			54			12.86			1.32			0.552041576			0.5673791						G11			54			12.64			1.32			0.610068221			0.6195275


			D5			55			12.76			1.42			0.489025806									D11			55			12.5			1.31			0.642207059


			H5			55			12.96			1.4			0.470623057			0.4798244						H11			55			11.74			1.42			0.734490625			0.6883488


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			36			0.638139523			0.775943370			0.8224047621


			37			0.612245186			0.628943156			0.9734507485


			38			0.588047263			0.643213512			0.9142333796			Control			0.7601194453			0.1241074131


			39			0.609932623			0.750913490			0.812254182


			40			0.207628632			0.746183404			0.2782541545


			41			0.560323545			0.699909180			0.8005660748


			42			0.660600339			0.670639297			0.985030764


			43			0.537524041			0.823398211			0.6528117666			2.5 ng/L			0.9551467899			0.1208226812


			44			0.933554985			0.679285165			1.3743197001			EE2


			45			0.578944778			0.601185238			0.9630056439


			46			0.535275889			0.723266367			0.7400812665


			47			0.556782420			0.732857844			0.7597413673


			48			0.533769151			0.733943272			0.727262135			12.5 ng/L			0.750929158			0.0248939145


			49			0.581847667			0.693522213			0.83897481			EE2


			50			0.533326640			0.774524135			0.6885862113


			51			0.569469585			0.944872444			0.602694669


			52			0.514811042			0.727234513			0.7079023799


			53			0.616665854			0.663177797			0.9298650474			62.5 ng/L			0.7706707			0.0648021028


			54			0.567379101			0.619527513			0.9158255103			EE2


			55			0.479824431			0.688348842			0.6970657925


			Female FHM - EE2


			Treatment			Ave VG/18S			Std. Error


			Control			0.7601194453			0.1241074131


			2.5 ng/L EE2			0.9551467899			0.1208226812


			12.5 ng/L EE2			0.7509292			0.0248939145


			62.5 ng/L EE2			0.7706707			0.0648021028


															*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


															Vg / 18S= ratio of 2-delta-c(T) values


															R2 values> 0.997 for Vg, > 0.999 for 18S
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						Vtg																					18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate						Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


						No.			(cycles)									Average									No.			(cycles)									Average


			A1			36			11.99			1.39			0.726566958									A7			36			12.58			1.29			0.655271200


			A2			36			12.85			1.29			0.627510259			0.6770386						A8			36			12.51			1.31			0.650936523			0.6531039


			B1			37			13.53			1.23			0.594755094									B7			37			12.66			1.3			0.633488254


			B2			37			13.94			1.23			0.546357708			0.5705564						B8			37			13.17			1.24			0.616312830			0.6249005


			C1			38			14.55			1.22			0.495621112									C7			38			12.94			1.33			0.562107895


			C2			38			14.15			1.23			0.523114793			0.5093680						C8			38			12.93			1.33			0.563713196			0.5629105


			D1			39			20.38			1.33			0.069302458									D7			39			10.92			1.5			1.000000000


			D2			39			21.45			1.23			0.115422290			0.0923624						D8			39			12.09			1.28			0.749142327			0.8745712


			E1			40			12.75			1.33			0.610571686									E7			40			12.05			1.31			0.737027064


			E2			40			12.72			1.35			0.600388816			0.6054803						E8			40			11.73			1.4			0.761441058			0.7492341


			A1			56			11.02			1.37			1.000000000									A7			56			12.03			1.31			0.741018178


			A2			56			11.92			1.39			0.743509770			0.8717549						A8			56			12.07			1.32			0.726674598			0.7338464


			B1			57			12.8			1.39			0.556459621									B7			57			12.61			1.36			0.594729177


			B2			57			13.38			1.29			0.548287423			0.5523735						B8			57			13.1			1.28			0.583824433			0.5892768


			C1			58			25.78			1.27			0.029366831									C7			58			12.16			1.36			0.682985925


			C2			58			25.64			1.27			0.030366141			0.0298665						C8			58			12.74			1.35			0.579151975			0.6310689


			D1			59			12.39			1.37			0.649670015									D7			59			11.93			1.5			0.663969039


			D2			59			13.33			1.26			0.586332599			0.6180013						D8			59			13.01			1.3			0.577907584			0.6209383


			E1			60			12.66			1.36			0.603943331									E7			60			12.52			1.39			0.590440745


			E2			60			12.67			1.37			0.594854929			0.5993991						E8			60			12.33			1.39			0.628563461			0.6095021


			F1			61			12.79			1.39			0.558295084									F7			61			12.35			1.41			0.611810138


			F2			61			12.99			1.38			0.530198140			0.5442466						F8			61			12.85			1.41			0.515237083			0.5635236


			G1			62			11.21			1.45			0.931837276									G7			62			12.74			1.36			0.571424934


			G2			62			11.82			1.44			0.746981776			0.8394095						G8			62			12.19			1.36			0.676714662			0.6240698


			H1			63			12.25			1.35			0.691336465									H7			63			12.39			1.39			0.616266051


			H2			63			12.17			1.36			0.702150574			0.6967435						H8			63			12.69			1.4			0.551256060			0.5837611


			A3			64			12.44			1.43			0.601759322									A9			64			11.64			1.44			0.769093261


			A4			64			12.86			1.41			0.531418700			0.5665890						A10			64			12.55			1.35			0.613134787			0.6911140


			B3			65			12.85			1.33			0.593405404									B9			65			12.72			1.34			0.590488390


			B4			65			12.84			1.34			0.587042126			0.5902238						B10			65			13.43			1.27			0.548848726			0.5696686


			C3			66			14.4			1.3			0.411975576									C9			66			12.69			1.39			0.558295084


			C4			66			14.91			1.3			0.360379733			0.3861777						C10			66			12.63			1.38			0.576509890			0.5674025


			D3			67			12.51			1.33			0.653824296									D9			67			12.12			1.41			0.662120546


			D4			67			13.01			1.23			0.662351964			0.6580881						D10			67			13.6			1.3			0.495030338			0.5785754


			E3			68			28.29			1.21			0.037178910									E9			68			12.91			1.38			0.526793755


			E4			68			26.98			1.37			0.006575666			0.0218773						E10			68			12.64			1.38			0.574656034			0.5507249


			F3			69			15.1			1.28			0.365244196									F9			69			12.69			1.38			0.565475791


			F4			69			14.81			1.39			0.287060811			0.3261525						F10			69			13.17			1.29			0.563862421			0.5646691


			G3			70			13.8			1.3			0.482211408									G9			70			12.49			1.36			0.617083471


			G4			70			14.06			1.21			0.560186288			0.5211988						G10			70			12.84			1.36			0.554121876			0.5856027


						VG			18S			VG/18S			Sample Information			Ave VG/18S			Std. Error


			36			0.677038608			0.653103862			1.0366476881


			37			0.570556401			0.624900542			0.9130355355


			38			0.509367952			0.562910546			0.9048825895			Control			0.7536613758			0.1660253759


			39			0.092362374			0.874571163			0.105608758


			40			0.605480251			0.749234061			0.8081323078


			56			0.871754885			0.733846388			1.1879255649


			57			0.552373522			0.589276805			0.9373753004


			58			0.029866486			0.631068950			0.0473268185			5 ng/L			0.8302643917			0.2003834208


			59			0.618001307			0.620938311			0.9952700551			TB


			60			0.599399130			0.609502103			0.9834242193


			61			0.544246612			0.563523610			0.9657920308


			62			0.839409526			0.624069798			1.3450571211


			63			0.696743520			0.583761055			1.193542312			25 ng/L			1.0720588169			0.0909663966


			64			0.566589011			0.691114024			0.8198198726			TB


			65			0.590223765			0.569668558			1.0360827479


			66			0.386177654			0.567402487			0.6806062068


			67			0.658088130			0.578575442			1.1374283831


			68			0.021877288			0.550724895			0.0397245309			50 ng/L			0.6650760			0.1833950615


			69			0.326152504			0.564669106			0.5775993408			TB


			70			0.521198848			0.585602674			0.8900212918


			Female FHM - TB


			Treatment			Ave VG/18S			Std. Error


			Control			0.7536613758			0.1660253759


			5 ng/L TB			0.8302643917			0.2003834208


			25 ng/L TB			1.0720588			0.0909663966


			50 ng/L TB			0.6650760			0.1833950615


															*Mean ± Standard Error (n= 5); Dynamo SybrGreen HS Protocol


															Vg / 18S= ratio of 2-delta-c(T) values


															R2 values> 0.993 for Vg, > 0.995 for 18S
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			TD 772/ESFII/Study 6-22/Samples 1-20


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			1			1.38			29.96			0.0003732						A7			SBG1			Sample			1			1.36			11.92			526.9


			A2			SBG1			Sample			1			1.27			31.37			9.94E-05						A8			SBG1			Sample			1			1.38			11.65			618.8


			B1			SBG1			Sample			2			1.34			23.53			0.1578						B7			SBG1			Sample			2			1.37			11.68			608.3


			B2			SBG1			Sample			2			1.25			24.58			0.05882						B8			SBG1			Sample			2			1.36			11.93			521.1


			C1			SBG1			Sample			3			1.28			27.74			0.003022						C7			SBG1			Sample			3			1.31			12.21			439.1


			C2			SBG1			Sample			3			1.29			27.7			0.003127						C8			SBG1			Sample			3			1.29			12.12			464.4


			D1			SBG1			Sample			4			1.39			26.16			0.01334						D7			SBG1			Sample			4			1.5			10.76			1067


			D2			SBG1			Sample			4			1.25			27.39			0.004184						D8			SBG1			Sample			4			1.37			11.76			581.3


			E1			SBG1			Sample			5			1.36			26.89			0.00667						E7			SBG1			Sample			5			1.39			11.56			656.2


			E2			SBG1			Sample			5			1.27			27.01			0.005961						E8			SBG1			Sample			5			1.37			11.21			811.7


			F1			SBG1			Sample			6			1.42			15.91			201.4						F7			SBG1			Sample			6			1.37			11.12			857.2


			F2			SBG1			Sample			6			1.31			16.68			98.06						F8			SBG1			Sample			6			1.38			11.58			646.3


			G1			SBG1			Sample			7			1.52			15.87			208.7						G7			SBG1			Sample			7			1.37			11.76			577.9


			G2			SBG1			Sample			7			1.42			16.6			105.1						G8			SBG1			Sample			7			1.36			11.18			827.3


			H1			SBG1			Sample			8			1.35			15.39			327						H7			SBG1			Sample			8			1.38			11.11			862.7


			H2			SBG1			Sample			8			1.36			15.32			351						H8			SBG1			Sample			8			1.37			11.38			732.9


			A3			SBG1			Sample			9			1.41			14.01			1202						A9			SBG1			Sample			9			1.39			11.39			726.1


			A4			SBG1			Sample			9			1.41			14.69			634.5						A10			SBG1			Sample			9			1.39			11.96			513.9


			B3			SBG1			Sample			10			1.31			16.81			86.9						B9			SBG1			Sample			10			1.39			11.98			505.7


			B4			SBG1			Sample			10			1.33			16.83			84.93						B10			SBG1			Sample			10			1.29			12.33			409.2


			C3			SBG1			Sample			11			1.27			14.32			895.2						C9			SBG1			Sample			11			1.4			11.71			595.9


			C4			SBG1			Sample			11			1.27			14.35			871.5						C10			SBG1			Sample			11			1.39			11.85			548.8


			D3			SBG1			Sample			12			1.36			13.68			1630						D9			SBG1			Sample			12			1.4			11.04			900.5


			D4			SBG1			Sample			12			1.26			14.08			1121						D10			SBG1			Sample			12			1.3			12.12			464.9


			E3			SBG1			Sample			13			1.24			13.2			2577						E9			SBG1			Sample			13			1.38			11.9			533.6


			E4			SBG1			Sample			13			1.45			11.91			8609						E10			SBG1			Sample			13			1.37			11.4			722.8


			F3			SBG1			Sample			14			1.28			14.02			1190						F9			SBG1			Sample			14			1.41			11.78			573.4


			F4			SBG1			Sample			14			1.39			13.85			1394						F10			SBG1			Sample			14			1.4			11.85			548.6


			G3			SBG1			Sample			15			1.25			14.18			1026						G9			SBG1			Sample			15			1.41			11.92			526.2


			G4			SBG1			Sample			15			1.35			13.96			1262						G10			SBG1			Sample			15			1.41			11.95			515.5


			H3			SBG1			Sample			16			1.41			12.8			3738						H9			SBG1			Sample			16			1.5			10.81			1036


			H4			SBG1			Sample			16			1.41			12.56			4674						H10			SBG1			Sample			16			1.49			10.55			1211


			A5			SBG1			Sample			17			1.26			13.62			1727						A11			SBG1			Sample			17			1.41			11.73			590.8


			E5			SBG1			Sample			17			1.29			13.2			2571						E11			SBG1			Sample			17			1.32			12.39			395.8


			B5			SBG1			Sample			18			1.31			13.63			1714						B11			SBG1			Sample			18			1.39			11.67			613.3


			F5			SBG1			Sample			18			1.31			13.49			1961						F11			SBG1			Sample			18			1.29			12.32			411.3


			C5			SBG1			Sample			19			1.27			13.41			2107						C11			SBG1			Sample			19			1.28			12.13			463.5


			G5			SBG1			Sample			19			1.28			13.18			2615						G11			SBG1			Sample			19			1.39			12			501.8


			D5			SBG1			Sample			20			1.35			12.08			7361						D11			SBG1			Sample			20			1.3			12.03			491.3


			H5			SBG1			Sample			20			1.34			12.19			6600						H11			SBG1			Sample			20			1.4			11.36			738.9


			F6			SBG1			Standard			0.8 Vg			1.31			23.64			0.8						F12			SBG1			Standard			0.8 18S			1.3			22.78			0.8


			C6			SBG1			Standard			100 Vg			1.42			15.92			100						C12			SBG1			Standard			100 18S			1.38			14.76			100


			D6			SBG1			Standard			20 Vg			1.35			18.51			20						D12			SBG1			Standard			20 18S			1.39			16.79			20


			A6			SBG1			Standard			2500 Vg			1.19			13.02			2500						A12			SBG1			Standard			2500 18S			1.39			9.51			2500


			E6			SBG1			Standard			4 Vg			1.48			19.88			4						E12			SBG1			Standard			4 18S			1.42			18.86			4


			B6			SBG1			Standard			500 Vg			1.18			15.21			500						B12			SBG1			Standard			500 18S			1.39			11.21			500


			H6			SBG1			Blank			no RT			N/A			N/A									H12			SBG1			Blank			no RT			1.41			28.25			0.0248


			G6			SBG1			Blank			no template			1.17			39.35			5.52E-08						G12			SBG1			Blank			no template			1.19			39.73			2.27E-05


			Vg																								18S








			TD 772/Study 6-22/Samples 21-35


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			21			1.36			31.43			0.005351						A7			SBG1			Sample			21			1.32			12.49			408.2


			A2			SBG1			Sample			21			1.29			32.43			0.002715						A8			SBG1			Sample			21			1.37			12.43			422.7


			B1			SBG1			Sample			22			1.35			25.43			0.3197						B7			SBG1			Sample			22			1.4			11.86			592.7


			B2			SBG1			Sample			22			1.26			26.4			0.1652						B8			SBG1			Sample			22			1.29			12.15			497


			C1			SBG1			Sample			23			1.31			26.78			0.1275						C7			SBG1			Sample			23			1.4			11.88			582.9


			C2			SBG1			Sample			23			1.31			26.94			0.1144						C8			SBG1			Sample			23			1.3			12.12			507.4


			D1			SBG1			Sample			24			1.37			29.71			0.01733						D7			SBG1			Sample			24			1.5			10.6			1241


			D2			SBG1			Sample			24			1.29			30.86			0.007917						D8			SBG1			Sample			24			1.39			11.69			653


			E1			SBG1			Sample			25			1.31			29.22			0.02409						E7			SBG1			Sample			25			1.44			11.98			550.1


			E2			SBG1			Sample			25			1.32			29.4			0.02133						E8			SBG1			Sample			25			1.45			11.67			661.5


			F1			SBG1			Sample			26			1.34			26.32			0.1748						F7			SBG1			Sample			26			1.44			11.53			718.1


			F2			SBG1			Sample			26			1.25			27.12			0.101						F8			SBG1			Sample			26			1.44			11.91			574.6


			G1			SBG1			Sample			27			1.55			24.78			0.4962						G7			SBG1			Sample			27			1.35			12.39			433.4


			G2			SBG1			Sample			27			1.42			25.65			0.2753						G8			SBG1			Sample			27			1.37			12.07			523


			H1			SBG1			Sample			28			1.44			28.97			0.02859						H7			SBG1			Sample			28			1.44			11.56			704


			H2			SBG1			Sample			28			1.43			28.99			0.0283						H8			SBG1			Sample			28			1.34			12.08			520.3


			A3			SBG1			Sample			29			1.43			28.59			0.03716						A9			SBG1			Sample			29			1.38			11.27			837.4


			A4			SBG1			Sample			29			1.34			29.44			0.02074						A10			SBG1			Sample			29			1.41			11.95			558.9


			B3			SBG1			Sample			30			1.3			26.81			0.1244						B9			SBG1			Sample			30			1.3			12.22			478.5


			B4			SBG1			Sample			30			1.3			26.8			0.1257						B10			SBG1			Sample			30			1.31			12.94			312.6


			C3			SBG1			Sample			31			1.22			28.16			0.0496						C9			SBG1			Sample			31			1.39			11.66			665.1


			C4			SBG1			Sample			31			1.23			28.1			0.05178						C10			SBG1			Sample			31			1.42			11.97			554.3


			D3			SBG1			Sample			32			1.32			29.77			0.01661						D9			SBG1			Sample			32			1.42			11.14			903.7


			D4			SBG1			Sample			32			1.24			30.48			0.01025						D10			SBG1			Sample			32			1.31			12.72			356.8


			E3			SBG1			Sample			33			1.28			25.87			0.2369						E9			SBG1			Sample			33			1.41			11.95			560.2


			E4			SBG1			Sample			33			1.41			24.72			0.5174						E10			SBG1			Sample			33			1.39			11.61			684.1


			F3			SBG1			Sample			34			1.36			25.95			0.2237						F9			SBG1			Sample			34			1.33			12.02			536.6


			F4			SBG1			Sample			34			1.37			25.88			0.2347						F10			SBG1			Sample			34			1.32			12.39			432.6


			G3			SBG1			Sample			35			1.23			27.58			0.07386						G9			SBG1			Sample			35			1.33			12.17			491.8


			G4			SBG1			Sample			35			1.24			27.28			0.09038						G10			SBG1			Sample			35			1.32			12.29			459.8


			F6			SBG1			Standard			0.8 Vg			1.26			24.31			0.8						F12			SBG1			Standard			0.8 18S			1.25			23.27			0.8


			C6			SBG1			Standard			100 Vg			1.44			15.95			100						C12			SBG1			Standard			100 18S			1.38			14.82			100


			D6			SBG1			Standard			20 Vg			1.4			18.85			20						D12			SBG1			Standard			20 18S			1.36			17.24			20


			A6			SBG1			Standard			2500 Vg			1.22			12.31			2500						A12			SBG1			Standard			2500 18S			1.38			9.6			2500


			E6			SBG1			Standard			4 Vg			1.41			20.16			4						E12			SBG1			Standard			4 18S			1.36			19.09			4


			B6			SBG1			Standard			500 Vg			1.24			14.87			500						B12			SBG1			Standard			500 18S			1.43			11.34			500


			Vg																								18S








			TD 772/Study 6-22/Samples 36-55


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			36			1.44			11.63			8635						A7			SBG1			Sample			36			1.39			11.36			939.7


			A2			SBG1			Sample			36			1.35			12.66			3578						A8			SBG1			Sample			36			1.29			12.24			545.9


			B1			SBG1			Sample			37			1.32			12.29			4918						B7			SBG1			Sample			37			1.33			12.46			476.8


			B2			SBG1			Sample			37			1.24			13.27			2124						B8			SBG1			Sample			37			1.34			12.47			474.3


			C1			SBG1			Sample			38			1.23			13.24			2177						C7			SBG1			Sample			38			1.33			12.34			514.7


			C2			SBG1			Sample			38			1.23			13.33			2017						C8			SBG1			Sample			38			1.32			12.52			461.3


			D1			SBG1			Sample			39			1.36			12.11			5744						D7			SBG1			Sample			39			1.46			11.25			1005


			D2			SBG1			Sample			39			1.26			13.17			2307						D8			SBG1			Sample			39			1.34			12.39			500.2


			E1			SBG1			Sample			40			1.34			16.74			109.1						E7			SBG1			Sample			40			1.43			11.7			759.9


			E2			SBG1			Sample			40			1.25			17.05			83.86						E8			SBG1			Sample			40			1.41			11.69			767.3


			F1			SBG1			Sample			41			1.36			12.63			3684						F7			SBG1			Sample			41			1.46			11.67			776.5


			F2			SBG1			Sample			41			1.27			13.11			2428						F8			SBG1			Sample			41			1.34			12.26			539.4


			G1			SBG1			Sample			42			1.45			11.5			9671						G7			SBG1			Sample			42			1.34			12.31			524.2


			G2			SBG1			Sample			42			1.37			12.49			4155						G8			SBG1			Sample			42			1.45			11.87			685


			H1			SBG1			Sample			43			1.36			12.51			4059						H7			SBG1			Sample			43			1.39			11.12			1086


			H2			SBG1			Sample			43			1.4			12.79			3215						H8			SBG1			Sample			43			1.4			11.8			718.5


			A3			SBG1			Sample			44			1.47			10.72			1.88E+04						A9			SBG1			Sample			44			1.31			12.1			596.3


			A4			SBG1			Sample			44			1.33			11.22			1.22E+04						A10			SBG1			Sample			44			1.32			12.45			482.2


			B3			SBG1			Sample			45			1.31			12.54			3959						B9			SBG1			Sample			45			1.32			12.57			447.1


			B4			SBG1			Sample			45			1.31			12.96			2771						B10			SBG1			Sample			45			1.32			12.82			382.8


			C3			SBG1			Sample			46			1.26			13.13			2383						C9			SBG1			Sample			46			1.3			12.06			609.2


			C4			SBG1			Sample			46			1.27			13.64			1545						C10			SBG1			Sample			46			1.3			12.13			585.6


			D3			SBG1			Sample			47			1.34			12.62			3717						D9			SBG1			Sample			47			1.41			11.51			857


			D4			SBG1			Sample			47			1.33			12.88			2974						D10			SBG1			Sample			47			1.3			12.41			491.7


			E3			SBG1			Sample			48			1.27			13.4			1896						E9			SBG1			Sample			48			1.3			12.13			585.3


			E4			SBG1			Sample			48			1.38			12.63			3663						E10			SBG1			Sample			48			1.4			11.71			755.8


			F3			SBG1			Sample			49			1.33			12.64			3648						F9			SBG1			Sample			49			1.32			12.07			605.5


			F4			SBG1			Sample			49			1.34			12.55			3940						F10			SBG1			Sample			49			1.31			12.33			516.6


			G3			SBG1			Sample			50			1.26			13.45			1825						G9			SBG1			Sample			50			1.38			11.68			771.7


			G4			SBG1			Sample			50			1.26			13.43			1852						G10			SBG1			Sample			50			1.39			11.61			806


			H3			SBG1			Sample			51			1.35			12.68			3528						H9			SBG1			Sample			51			1.41			11.2			1035


			H4			SBG1			Sample			51			1.34			12.56			3886						H10			SBG1			Sample			51			1.51			10.86			1279


			A5			SBG1			Sample			52			1.2			14.08			1058						A11			SBG1			Sample			52			1.38			11.75			740.1


			E5			SBG1			Sample			52			1.29			13.54			1678						E11			SBG1			Sample			52			1.29			12.24			547.1


			B5			SBG1			Sample			53			1.29			12.73			3356						B11			SBG1			Sample			53			1.32			12.08			604.7


			F5			SBG1			Sample			53			1.29			12.51			4053						F11			SBG1			Sample			53			1.24			13.13			315.9


			C5			SBG1			Sample			54			1.31			12.72			3412						C11			SBG1			Sample			54			1.32			12.53			458


			G5			SBG1			Sample			54			1.32			12.86			3010						G11			SBG1			Sample			54			1.32			12.64			428.9


			D5			SBG1			Sample			55			1.42			12.76			3287						D11			SBG1			Sample			55			1.31			12.5			467


			H5			SBG1			Sample			55			1.4			12.96			2779						H11			SBG1			Sample			55			1.42			11.74			741.3


			F6			SBG1			Standard			0.8 Vg			1.23			24.18			0.8						F12			SBG1			Standard			0.8 18S			1.23			23.06			0.8


			C6			SBG1			Standard			100 Vg			1.3			16.31			100						C12			SBG1			Standard			100 18S			1.37			14.93			100


			D6			SBG1			Standard			20 Vg			1.37			18.91			20						D12			SBG1			Standard			20 18S			1.33			17.37			20


			A6			SBG1			Standard			2500 Vg			1.22			12.94			2500						A12			SBG1			Standard			2500 18S			1.38			9.93			2500


			E6			SBG1			Standard			4 Vg			1.36			20.41			4						E12			SBG1			Standard			4 18S			1.34			19.16			4


			B6			SBG1			Standard			500 Vg			1.17			15.1			500						B12			SBG1			Standard			500 18S			1.42			11.29			500








			TD 772/Study 6-22/Samples 56-70


			Vg																								18S


			Well			Dye			Content			Description			Efficiency			C(t)			ge						Well			Dye			Content			Description			Efficiency			C(t)			ge


			A1			SBG1			Sample			56			1.37			11.02			1.20E+04						A7			SBG1			Sample			56			1.31			12.03			453.4


			A2			SBG1			Sample			56			1.39			11.92			5711						A8			SBG1			Sample			56			1.32			12.07			443.8


			B1			SBG1			Sample			57			1.39			12.8			2772						B7			SBG1			Sample			57			1.36			12.61			325.1


			B2			SBG1			Sample			57			1.29			13.38			1717						B8			SBG1			Sample			57			1.28			13.1			244.7


			C1			SBG1			Sample			58			1.27			25.78			0.0639						C7			SBG1			Sample			58			1.36			12.16			420.8


			C2			SBG1			Sample			58			1.27			25.64			0.07161						C8			SBG1			Sample			58			1.35			12.74			301.5


			D1			SBG1			Sample			59			1.37			12.39			3860						D7			SBG1			Sample			59			1.5			11.93			480.7


			D2			SBG1			Sample			59			1.26			13.33			1781						D8			SBG1			Sample			59			1.3			13.01			257.8


			E1			SBG1			Sample			60			1.36			12.66			3090						E7			SBG1			Sample			60			1.39			12.52			343


			E2			SBG1			Sample			60			1.37			12.67			3077						E8			SBG1			Sample			60			1.39			12.33			381.8


			F1			SBG1			Sample			61			1.39			12.79			2794						F7			SBG1			Sample			61			1.41			12.35			376.7


			F2			SBG1			Sample			61			1.38			12.99			2369						F8			SBG1			Sample			61			1.41			12.85			282.7


			G1			SBG1			Sample			62			1.45			11.21			1.02E+04						G7			SBG1			Sample			62			1.36			12.74			301


			G2			SBG1			Sample			62			1.44			11.82			6184						G8			SBG1			Sample			62			1.36			12.19			413.9


			H1			SBG1			Sample			63			1.35			12.25			4331						H7			SBG1			Sample			63			1.39			12.39			368.5


			H2			SBG1			Sample			63			1.36			12.17			4638						H8			SBG1			Sample			63			1.4			12.69			309.7


			A3			SBG1			Sample			64			1.43			12.44			3707						A9			SBG1			Sample			64			1.44			11.64			567.1


			A4			SBG1			Sample			64			1.41			12.86			2623						A10			SBG1			Sample			64			1.35			12.55			336.2


			B3			SBG1			Sample			65			1.33			12.85			2651						B9			SBG1			Sample			65			1.34			12.72			304.4


			B4			SBG1			Sample			65			1.34			12.84			2672						B10			SBG1			Sample			65			1.27			13.43			202.9


			C3			SBG1			Sample			66			1.3			14.4			741.3						C9			SBG1			Sample			66			1.39			12.69			309.8


			C4			SBG1			Sample			66			1.3			14.91			486.1						C10			SBG1			Sample			66			1.38			12.63			321.9


			D3			SBG1			Sample			67			1.33			12.51			3511						D9			SBG1			Sample			67			1.41			12.12			431.3


			D4			SBG1			Sample			67			1.23			13.01			2327						D10			SBG1			Sample			67			1.3			13.6			184


			E3			SBG1			Sample			68			1.21			28.29			0.008108						E9			SBG1			Sample			68			1.38			12.91			273.5


			E4			SBG1			Sample			68			1.37			26.98			0.02369						E10			SBG1			Sample			68			1.38			12.64			319.7


			F3			SBG1			Sample			69			1.28			15.1			416.8						F9			SBG1			Sample			69			1.38			12.69			309.5


			F4			SBG1			Sample			69			1.39			14.81			528.2						F10			SBG1			Sample			69			1.29			13.17			236


			G3			SBG1			Sample			70			1.3			13.8			1211						G9			SBG1			Sample			70			1.36			12.49			348


			G4			SBG1			Sample			70			1.21			14.06			981						G10			SBG1			Sample			70			1.36			12.84			284.9


			F6			SBG1			Standard			0.8 Vg			1.24			24.81			0.8						F12			SBG1			Standard			0.8 18S			1.23			23.16			0.8


			C6			SBG1			Standard			100 Vg			1.29			16.23			100						C12			SBG1			Standard			100 18S			1.36			14.92			100


			D6			SBG1			Standard			20 Vg			1.38			19			20						D12			SBG1			Standard			20 18S			1.34			17.27			20


			A6			SBG1			Standard			2500 Vg			1.19			12.66			2500						A12			SBG1			Standard			2500 18S			1.35			9.45			2500


			E6			SBG1			Standard			4 Vg			1.36			20.48			4						E12			SBG1			Standard			4 18S			1.34			19.04			4


			B6			SBG1			Standard			500 Vg			1.18			15.2			500						B12			SBG1			Standard			500 18S			1.4			11.32			500
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Stds and Cntrls


			7/6/09


			BEW


						Sample						Sample						Vg						18S						Vg /


						Number						Info						Δ Δ c(T)						Δ Δ c(T)						18S						Average						StE


						5						Control						0						828.7381201223


						6						Control						0.0000069656						517.4763164112						0.0000000135


						9						Control						0.0000003395						18.3395100214						0.0000000185


						10						Control						0						935.1067854901


						35						Control						0.0000000721						371.7901413717						0.0000000002


						36						Control						0.0000001089						665.6931810062						0.0000000002


						39						Control						0.0000021222						498.381965307						0.0000000043						0.0000000051						0.0000000022


						40						Control						0						352.718100816


						41						Control						0.000000112						717.9651263165						0.0000000002


						42						Control						0.0000000532						268.6315050391						0.0000000002


						51						Control						0.0000000412						3.4691464872						0.0000000119


						52						Control						0.0000004666						407.4423608923						0.0000000011


						55						Control						0.0000001659						260.8185905228						0.0000000006


						1						0.5						0.000000258						295.4372688918						0.0000000009


						3						0.5						0.0000015551						767.904029417						0.000000002


						4						0.5						0.0000014234						733.4760942606						0.0000000019


						15						0.5						0.0000027549						405.9048174527						0.0000000068


						16						0.5						0						162.1519160918


						21						0.5						0.0000001212						206.4003256126						0.0000000006


						22						0.5						0.0075291474						417.9836331791						0.000018013						0.0000017213						0.0000016301


						23						0.5						0.0002986584						527.8327043508						0.0000005658


						24						0.5						0.0002408084						757.4316988838						0.0000003179


						33						0.5						0.0000136484						659.5707765748						0.0000000207


						45						0.5						0.0000036155						765.6390495447						0.0000000047


						46						0.5						0.0000000593						539.340311523						0.0000000001


						7						1.5						0.0000691916						477.2615489787						0.000000145


						8						1.5						0.0000020196						144.6535926459						0.000000014


						13						1.5						0.38596087						860.1439556717						0.0004487166


						14						1.5						0.2176812277						528.4674586996						0.0004119104


						19						1.5						0.000509528						443.9829484381						0.0000011476


						20						1.5						0.0000008724						278.1757774428						0.0000000031


						25						1.5						0.0147265859						623.0902327487						0.0000236348						0.0001469542						0.000066573


						26						1.5						0.0016414559						760.190599665						0.0000021593


						29						1.5						0.0157718447						22.0442117035						0.0007154642


						31						1.5						0.0038742918						491.3496219316						0.000007885


						32						1.5						0.0004011061						458.079767412						0.0000008756


						49						1.5						0.1684656256						565.9886456939						0.0002976484


						50						1.5						0.0001552747						193.8416642843						0.000000801


						11						4.5						0.0829739101						520.4195244368						0.0001594366


						12						4.5						0.8787193736						1086.1339908882						0.000809034


						17						4.5						0.0000021525						124.9367295675						0.0000000172


						18						4.5						0.1553372984						578.9891736011						0.0002682905


						27						4.5						0.4441857669						448.8824171341						0.000989537


						28						4.5						0.002559713						275.6137866399						0.0000092873


						37						4.5						0.2221910169						1032.2130354533						0.0002152569						0.0003192966						0.0001303385


						38						4.5						0.004919639						911.0945188654						0.0000053997


						43						4.5						0.0178838345						376.2821030433						0.0000475277


						44						4.5						0.0377514819						401.2041627947						0.0000940954


						47						4.5						0.0339711142						615.288761866						0.0000552117


						48						4.5						1.4161921082						958.427198589						0.001477621


						53						4.5						0.0130890127						649.8699350515						0.000020141


			f			65						Control						0.2676886933						726.4619209197						0.0003684828


						66						Control						0.0329662682						354.19787807						0.000093073


						67						Control						0.2722296718						601.8787648992						0.0004522998


						68						Control						0.1335154407						279.8494337026						0.0004770974


						73						Control						0.3542875851						58.6680951353						0.0060388459


						74						Control						0.1184961811						516.4744974992						0.0002294328


						75						Control						0.3753949818						428.7775459509						0.0008755006


						125						Control						0.0909574603						2186.159172818						0.0000416061


						126						Control						0.1664430064						2187.3009313865						0.0000760952


						127						Control						0.054580617						2804.2399870801						0.0000194636


						128						Control						0.0189420187						3206.7805651544						0.0000059069


						133						Control						0.018981336						1254.2233688515						0.0000151339						0.0009768711						0.0003223434


						134						Control						0.1896400761						1158.4759765542						0.0001636979


						135						Control						0.5239652038						1158.841484866						0.0004521457


						137						Control						0.4368068985						1637.345901656						0.0002667774


						138						Control						2.6124989324						2230.3713918313						0.0011713291


						139						Control						0.3266516077						1032.4086066687						0.0003163976


						140						Control						0.0727578794						1373.8446085791						0.0000529593


						157						Control						0.9091600118						404.5938729916						0.0022470929


						158						Control						0.6942279718						215.5576835212						0.0032206134


						159						Control						0.000009714						98.5842516543						0.0000000985


						160						Control						0.2413506285						374.339243268						0.0006447377


						165						Control						0.7349909332						443.2817532335						0.0016580672


						166						Control						0.2438088573						454.4838204702						0.0005364522


						167						Control						2.2107978587						380.2677345044						0.0058137929


						168						Control						0.0685012666						424.0270456282						0.0001615493


						57						0.5						0.5283837633						788.9729146209						0.0006697109


						58						0.5						0.0078647709						398.2444538499						0.0000197486


						59						0.5						0.007025679						412.7133826712						0.0000170231


						60						0.5						0.0468602031						258.4869949471						0.0001812865


						61						0.5						0.0524329894						372.6576105058						0.0001407002


						62						0.5						0.0456829873						617.2912826478						0.0000740056


						63						0.5						0.0606136041						1020.5138112432						0.0000593952


						64						0.5						0.0614097589						594.1265597184						0.0001033614


						85						0.5						0.7106145697						578.8059756921						0.001227725


						86						0.5						0.0112564601						494.7069809386						0.0000227538


						87						0.5						0.3098238764						311.8347713449						0.0009935514


						88						0.5						0.3208750834						632.6261592631						0.0005072112


						97						0.5						0.2728605707						522.5062274081						0.000522215


						98						0.5						0.0050223578						177.637934617						0.000028273


						99						0.5						0.1718121951						255.9635715087						0.0006712369						0.0005548387						0.0001952812


						100						0.5						0.0278253922						245.4759326873						0.0001133528


						101						0.5						0.4169512431						340.3188770229						0.0012251781


						102						0.5						0.0000013343						163.6660490595						0.0000000082


						103						0.5						0.1144090606						413.0878420549						0.0002769606


						104						0.5						1.2049949015						469.51469289						0.002566469


						121						0.5						0.9784316053						3529.4053151993						0.0002772228


						122						0.5						0.2339330711						2349.2181097651						0.0000995791


						123						0.5						0.3319383708						2536.4293535321						0.0001308684


						124						0.5						0.5097679123						2983.8789750803						0.0001708407


						145						0.5						0.0000094641						1394.0713834841						0.0000000068


						146						0.5						0.0358487903						1982.2836050104						0.0000180846


						147						0.5						0.0000226069						0.0045247728						0.004996243


						148						0.5						0.3951579642						935.3465938803						0.0004224722


						69						1.5						0.0175027569						481.8935354046						0.0000363208


						70						1.5						0.0017524718						278.6052241648						0.0000062902


						71						1.5						0.0054363673						207.5907582713						0.0000261879


						72						1.5						0.1078982409						255.532591504						0.0004222485


						81						1.5						0.1332527278						313.5772769291						0.0004249438


						82						1.5						0.1324810192						157.9741431495						0.0008386247


						83						1.5						0.0053217171						152.655803272						0.0000348609


						84						1.5						0.155639679						448.6048296618						0.0003469416


						93						1.5						0.0762195247						540.2081022245						0.0001410929


						94						1.5						0.1425814415						441.0547118438						0.0003232738


						95						1.5						0.0237629471						151.1567139145						0.0001572074


						96						1.5						0.262614991						381.1805409757						0.0006889517						0.0002897573						0.0000685397


						105						1.5						0.0092633088						322.9792276716						0.0000286808


						106						1.5						0.2996906198						370.9896350908						0.000807814


						107						1.5						0.618043198						670.0642861458						0.000922364


						113						1.5						0.0286138996						6166.9140829937						0.0000046399


						114						1.5						0.1719616019						5236.0809877586						0.0000328417


						115						1.5						2.1777407079						1908.7006139487						0.0011409546


						116						1.5						0.0346080261						2480.5827003018						0.0000139516


						117						1.5						0.0773155425						2997.3571982336						0.0000257946


						118						1.5						0.0134467432						1926.5746546263						0.0000069796


						119						1.5						0.0181124449						1538.7373468574						0.000011771


						120						1.5						0.281076483						2042.8226485457						0.0001375922


						153						1.5						0.0294682324						428.1020988322						0.0000688346


						154						1.5						0.0171578236						530.6040043148						0.0000323364


						155						1.5						0.091446927						449.7121701143						0.0002033455


						156						1.5						0.3501125306						373.0141585737						0.0009386039


						77						4.5						0.15884683						243.53809593						0.0006522463


						78						4.5						0.2017092326						455.523197078						0.0004428078


						79						4.5						0.0135971154						395.6656123617						0.0000343652


						89						4.5						0.2013182189						531.6894635109						0.0003786387


						90						4.5						0.0664482545						580.1704603119						0.0001145323


						91						4.5						0.005465717						329.2277428674						0.0000166016


						92						4.5						0.3900677693						416.6077403396						0.0009362951


						109						4.5						0.0371533986						5184.3123701512						0.0000071665


						110						4.5						0.0342803556						2053.8002635509						0.0000166912


						111						4.5						0.006291723						1267.0711431341						0.0000049656


						112						4.5						0.0224880541						3176.7854657469						0.0000070789


						129						4.5						0.0781590132						2763.9591967508						0.0000282779


						130						4.5						0.4568518929						1722.6567792727						0.0002652019


						131						4.5						0.1351299245						1099.6119479199						0.0001228887						0.0006148777						0.0001825524


						132						4.5						0.0846029678						1324.979684447						0.0000638523


						141						4.5						0.2370068865						762.8391467658						0.0003106905


						142						4.5						0.0590239402						999.3252039608						0.0000590638


						143						4.5						4.1329380394						1062.992019064						0.0038880236


						144						4.5						0.4744110119						928.3344068275						0.0005110346


						149						4.5						0.0115538266						1296.1617031985						0.0000089139


						150						4.5						0.1174537417						305.0452145912						0.0003850372


						151						4.5						0.2170288671						396.6564978925						0.0005471456


						152						4.5						1.6512782723						732.406807471						0.0022545916


						161						4.5						0.0986704914						417.8577400886						0.0002361342


						162						4.5						0.4190814712						518.2283183308						0.0008086811


						163						4.5						0.2979428492						128.6410645524						0.0023160789


						164						4.5						0.8922420322						408.4062717451						0.0021846923





TD #1669 Study 9-05
Normalized ΔΔ c(T) 
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			BEW


									Vg																		18S


			Well			Sample			C(T)			Δ Δ c(T)			Average						Well			Sample			C(T)			Δ Δ c(T)			Average


			No.			Number									Δ Δ c(T)						No.			Number									Δ Δ c(T)


			A1			1			36.027			0.0000003849									A7			1			11.552			300.45393364


			A2			1			37.58			0.0000001312			0.000000258						A8			1			11.601			290.4206041436			295.4372688918


			B1			3			33.572			0.0000021105									B7			3			10.345			693.6191884725


			B2			3			34.65			0.0000009997			0.0000015551						B8			3			10.065			842.1888703616			767.904029417


			C1			4			33.5			0.0000022185									C7			4			10.282			724.5794100872


			C2			4			35.32			0.0000006283			0.0000014234						C8			4			10.247			742.372778434			733.4760942606


			D1			5			None			0									D7			5			9.754			1044.7919710704


			D2			5			None			0			0						D8			5			10.524			612.6842691741			828.7381201223


			E1			6			31.507			0.0000088309									E7			6			10.719			535.224371305


			E2			6			32.299			0.0000051003			0.0000069656						E8			6			10.818			499.7282615174			517.4763164112


			F1			7			28.363			0.0000780631									F7			7			10.668			554.4832233093


			F2			7			28.735			0.0000603202			0.0000691916						F8			7			11.139			400.0398746482			477.2615489787


			G1			8			33.17			0.0000027887									G7			8			12.907			117.4579049359


			G2			8			34.327			0.0000012506			0.0000020196						G8			8			12.358			171.8492803559			144.6535926459


			H1			9			37.648			0.0000001251									H7			9			15.23			23.4741335067


			H2			9			35.502			0.0000005539			0.0000003395						H8			9			16.06			13.2048865362			18.3395100214


			A3			10			None			0									A9			10			9.952			910.8060093828


			A4			10			None			0			0						A10			10			9.877			959.4075615974			935.1067854901


			B3			11			18.28			0.0846703111									B9			11			10.769			516.9926643695


			B4			11			18.339			0.0812775092			0.0829739101						B10			11			10.75			523.846384504			520.4195244368


			C3			12			14.868			0.9012504626									C9			12			9.765			1036.8561227269


			C4			12			14.942			0.8561882845			0.8787193736						C10			12			9.634			1135.4118590495			1086.1339908882


			D3			13			16.217			0.3537985401									D9			13			9.875			960.7385052167


			D4			13			15.976			0.4181232			0.38596087						D10			13			10.214			759.5494061267			860.1439556717


			E3			14			17.177			0.1818725855									E9			14			10.871			481.7029670471


			E4			14			16.698			0.2534898699			0.2176812277						E10			14			10.615			575.2319503522			528.4674586996


			F3			15			32.913			0.0000033324									F9			15			11.222			377.6746130132


			F4			15			33.527			0.0000021773			0.0000027549						F10			15			11.021			434.1350218922			405.9048174527


			G3			16			None			0									G9			16			12.704			135.204560045


			G4			16			None			0			0						G10			16			12.22			189.0992721386			162.1519160918


			H3			17			33.581			0.0000020974									H9			17			13.506			77.5470502675


			H4			17			33.507			0.0000022077			0.0000021525						H10			17			12.354			172.3264088674			124.9367295675


			A5			18			17.559			0.1395641202									A11			18			10.308			711.6381285593


			E5			18			17.265			0.1711104766			0.1553372984						E11			18			10.981			446.340218643			578.9891736011


			B5			19			25.621			0.0005222398									B11			19			10.564			595.9303856139


			F5			19			25.693			0.0004968163			0.000509528						F11			19			11.593			292.0355112623			443.9829484381


			C5			20			34.539			0.0000010797									C11			20			11.311			355.0799280976


			G5			20			35.238			0.0000006651			0.0000008724						G11			20			12.13			201.2716267879			278.1757774428


			D5			21			36.694			0.0000002424									D11			21			11.939			229.7625729708


			H5			21			None			0			0.0000001212						H11			21			12.267			183.0380782543			206.4003256126


			A1			22			20.885			0.0093747764									A7			22			10.623			492.5068567884


			A2			22			21.607			0.0056835183			0.0075291474						A8			22			11.143			343.4604095699			417.9836331791


			B1			23			25.715			0.0003295991									B7			23			10.576			508.8159197811


			B2			23			26.015			0.0002677177			0.0002986584						B8			23			10.472			546.8494889205			527.8327043508


			C1			24			26.1			0.0002524001									C7			24			10.177			670.9214227755


			C2			24			26.239			0.0002292167			0.0002408084						C8			24			9.846			843.9419749921			757.4316988838


			D1			25			19.976			0.0176034254									D7			25			10.004			756.3970885543


			D2			25			20.547			0.0118497464			0.0147265859						D8			25			10.631			489.783376943			623.0902327487


			E1			26			23.306			0.0017505209									E7			26			9.952			784.1576945123


			E2			26			23.498			0.0015323908			0.0016414559						E8			26			10.043			736.2235048176			760.190599665


			F1			27			15.13			0.5062774037									F7			27			10.439			559.5022024197


			F2			27			15.536			0.3820941302			0.4441857669						F8			27			11.165			338.2626318485			448.8824171341


			G1			28			22.431			0.0032104695									G7			28			11.457			276.2824285451


			G2			28			23.181			0.0019089566			0.002559713						G8			28			11.464			274.9451447348			275.6137866399


			H1			29			20.014			0.0171458115									H7			29			14.314			38.1338423864


			H2			29			20.266			0.0143978779			0.0157718447						H8			29			16.993			5.9545810207			22.0442117035


			A3			31			21.995			0.004343278									A9			31			10.644			485.3898061459


			A4			31			22.346			0.0034053056			0.0038742918						A10			31			10.609			497.3094377173			491.3496219316


			B3			32			25.404			0.0004088899									B9			32			10.676			474.742039775


			B4			32			25.46			0.0003933224			0.0004011061						B10			32			10.781			441.417495049			458.079767412


			C3			33			30.398			0.0000128311									C9			33			10.152			682.6489226707


			C4			33			30.225			0.0000144657			0.0000136484						C10			33			10.253			636.4926304788			659.5707765748


			D3			35			36.874			0.0000001441									D9			35			10.852			420.219703711


			D4			35			None			0			0.0000000721						D10			35			11.23			323.3605790325			371.7901413717


			E3			36			36.278			0.0000002179									E9			36			10.471			547.2286675


			E4			36			None			0			0.0000001089						E10			36			9.952			784.1576945123			665.6931810062


			F3			37			16.093			0.2597147758									F9			37			9.547			1038.294507305


			F4			37			16.585			0.1846672579			0.2221910169						F10			37			9.564			1026.1315636015			1032.2130354533


			G3			38			21.756			0.0051258252									G9			38			10.003			756.9215648122


			G4			38			21.877			0.0047134528			0.004919639						G10			38			9.51			1065.2674729185			911.0945188654


			H3			39			38.729			0.0000000398									H9			39			11.536			261.5603411749


			H4			39			35.805			0.0000003024			0.0000021222						H10			39			10.045			735.2035894392			498.381965307


			A5			40			None			0									A11			40			10.848			421.3864167827


			E5			40			None			0			0						E11			40			11.417			284.0497848494			352.718100816


			B5			41			None			0									B11			41			9.699			934.4670602685


			F5			41			36.238			0.000000224			0.000000112						F11			41			10.597			501.4631923645			717.9651263165


			C5			42			37.313			0.0000001063									C11			42			11.185			333.605670237


			G5			42			None			0			0.0000000532						G11			42			11.897			203.6573398413			268.6315050391


			D5			43			19.554			0.0235847808									D11			43			10.968			387.7545768645


			H5			43			20.507			0.0121828882			0.0178838345						H11			43			11.056			364.8096292221			376.2821030433


			A1			44			18.803			0.0448111015									A7			44			11.26			311.2650964949


			A2			44			19.349			0.0306918624			0.0377514819						A8			44			10.602			491.1432290945			401.2041627947


			B1			45			31.964			0.0000048925									B7			45			10.132			680.2871368174


			B2			45			33.029			0.0000023385			0.0000036155						B8			45			9.809			850.9909622719			765.6390495447


			C1			46			37.33			0.0000001186									C7			46			10.71			455.7187754253


			C2			46			None			0			0.0000000593						C8			46			10.259			622.9618476206			539.340311523


			D1			47			18.875			0.0426296198									D7			47			10.053			718.577523732


			D2			47			19.627			0.0253126086			0.0339711142						D8			47			10.542			512			615.288761866


			E1			48			13.828			1.4093207551									E7			48			9.629			964.0739476902


			E2			48			13.814			1.4230634612			1.4161921082						E8			48			9.646			952.7804494879			958.427198589


			F1			49			16.705			0.191843262									F7			49			10.782			433.5335999296


			F2			49			17.108			0.1450879893			0.1684656256						F8			49			10.094			698.4436914582			565.9886456939


			G1			50			26.815			0.0001735934									G7			50			12.439			137.4725723674


			G2			50			27.157			0.000136956			0.0001552747						G8			50			11.575			250.2107562012			193.8416642843


			H1			51			37.857			0.0000000823									H7			51			18.113			2.6926001386


			H2			51			None			0			0.0000000412						H8			51			17.456			4.2456928358			3.4691464872


			A3			52			35.51			0.0000004189									A9			52			11.313			300.0377046207


			A4			52			35.214			0.0000005143			0.0000004666						A10			52			10.534			514.847017164			407.4423608923


			B3			53			20.579			0.0130844764									B9			53			10.574			500.768498405


			B4			53			20.578			0.013093549			0.0130890127						B10			53			9.9			798.9713716979			649.8699350515


			C3			55			37.325			0.000000119									C9			55			11.909			198.5006608248


			C4			55			36.487			0.0000002128			0.0000001659						C10			55			11.206			323.1365202207			260.8185905228


			D3			57			15.049			0.6045778379									D9			57			9.87			815.7594585964


			D4			57			15.468			0.4521896888			0.5283837633						D10			57			9.968			762.1863706453			788.9729146209


			E3			58			21.618			0.0063677526									E9			58			11.67			234.2653870407


			E4			58			21.062			0.0093617892			0.0078647709						E10			58			10.407			562.223520659			398.2444538499


			F3			59			21.415			0.0073298531									F9			59			11.452			272.4787667081


			F4			59			21.54			0.0067215049			0.007025679						F10			59			10.431			552.9479986344			412.7133826712


			G3			60			18.743			0.046714039									G9			60			12.49			132.6977409305


			G4			60			18.734			0.0470063672			0.0468602031						G10			60			10.956			384.2762489637			258.4869949471


			H3			61			18.595			0.0517606663									H9			61			13.18			82.253205598


			H4			61			18.558			0.0531053124			0.0524329894						H10			61			10.169			663.0620154135			372.6576105058


			A5			62			18.859			0.0431050288									A11			62			9.965			763.772941666


			E5			62			18.696			0.0482609458			0.0456829873						E11			62			10.663			470.8096236296			617.2912826478


			B5			63			18.145			0.0707071539									B11			63			9.145			1348.3693281887


			F5			63			18.63			0.0505200543			0.0606136041						F11			63			10.106			692.6582942977			1020.5138112432


			C5			64			18.108			0.0725439946									C11			64			10.101			695.0630296986


			G5			64			18.637			0.0502755232			0.0614097589						G11			64			10.596			493.1900897383			594.1265597184


			D5			65			15.686			0.3887730179									D11			65			10.011			739.8043637368


			H5			65			17.093			0.1466043687			0.2676886933						H11			65			10.064			713.1194781025			726.4619209197


			A1			66			18.714			0.0403021328									A7			66			11.339			259.5736268262


			A2			66			19.367			0.0256304035			0.0329662682						A8			66			10.549			448.8221293138			354.19787807


			B1			67			15.573			0.3555193526									B7			67			10.046			636.0516002736


			B2			67			16.485			0.188939991			0.2722296718						B8			67			10.21			567.7059295248			601.8787648992


			C1			68			16.92			0.1397577314									C7			68			11.235			278.9765407266


			C2			68			17.055			0.12727315			0.1335154407						C8			68			11.226			280.7223266785			279.8494337026


			D1			69			19.559			0.022436633									D7			69			10.14			595.9303856139


			D2			69			20.395			0.0125688808			0.0175027569						D8			69			10.836			367.8566851953			481.8935354046


			E1			70			22.964			0.0021181199									E7			70			11.171			291.6309445689


			E2			70			23.575			0.0013868236			0.0017524718						E8			70			11.306			265.5795037608			278.6052241648


			F1			71			21.243			0.0069826966									F7			71			11.408			247.4511608486


			F2			71			22.087			0.0038900381			0.0054363673						F8			71			11.969			167.7303556939			207.5907582713


			G1			72			16.904			0.1413163209									G7			72			11.607			215.5681161238


			G2			72			17.828			0.0744801609			0.1078982409						G8			72			11.152			295.4970668843			255.532591504


			H1			73			15.035			0.5161992677									H7			73			13.488			58.525765728


			H2			73			16.459			0.1923759025			0.3542875851						H8			73			13.481			58.8104245427			58.6680951353


			A3			74			17.124			0.1213293087									A9			74			10.118			605.0875120304


			A4			74			17.193			0.1156630535			0.1184961811						A10			74			10.618			427.861482968			516.4744974992


			B3			75			15.779			0.3082130814									B9			75			10.44			484.0458837764


			B4			75			15.257			0.4425768823			0.3753949818						B10			75			10.814			373.5092081255			428.7775459509


			C3			77			17.107			0.1227674494									C9			77			29.021			0.001234378


			C4			77			16.44			0.1949262107			0.15884683						C10			77			10.431			487.0749574819			243.53809593


			D3			78			16.441			0.1947911449									D9			78			10.257			549.5092666334


			D4			78			16.342			0.2086273203			0.2017092326						D10			78			10.861			361.5371275225			455.523197078


			E3			79			20.896			0.0088813826									E9			79			10.599			433.5335999296


			E4			79			19.852			0.0183128482			0.0135971154						E10			79			10.876			357.7976247939			395.6656123617


			F3			81			17.117			0.1219194327									F9			81			10.643			420.5110787851


			F4			81			16.871			0.144586023			0.1332527278						F10			81			11.668			206.6434750732			313.5772769291


			G3			82			17.082			0.1249133866									G9			82			11.871			179.5199040822


			G4			82			16.917			0.1400486518			0.1324810192						G10			82			12.267			136.4283822167			157.9741431495


			H3			83			21.715			0.0050342759									H9			83			12.085			154.7719265067


			H4			83			21.559			0.0056091582			0.0053217171						H10			83			12.125			150.5396800372			152.655803272


			A5			84			16.718			0.1607621854									A11			84			10.261			547.9878135944


			E5			84			16.813			0.1505171727			0.155639679						E11			84			10.911			349.2218457291			448.6048296618


			B5			85			14.345			0.8327757709									B11			85			9.862			722.5732318253


			F5			85			14.846			0.5884533686			0.7106145697						F11			85			10.594			435.038719559			578.8059756921


			C5			86			20.492			0.0117515918									C11			86			10.158			588.5413621938


			G5			86			20.619			0.0107613285			0.0112564601						G11			86			10.712			400.8725996834			494.7069809386


			D5			87			15.561			0.358488812									D11			87			11.265			273.2352865382


			H5			87			16.018			0.2611589407			0.3098238764						H11			87			10.906			350.4342561515			311.8347713449


			A1			88			15.037			0.3807721849									A7			88			9.556			677.9335221224


			A2			88			15.582			0.2609779819			0.3208750834						A8			88			9.763			587.3187964038			632.6261592631


			B1			89			15.66			0.2472427291									B7			89			9.763			587.3187964038


			B2			89			16.33			0.1553937086			0.2013182189						B8			89			10.066			476.0601306179			531.6894635109


			C1			90			17.62			0.0635484171									C7			90			9.812			567.7059295248


			C2			90			17.494			0.069348092			0.0664482545						C8			90			9.75			592.6349910989			580.1704603119


			D1			91			20.933			0.0063942905									D7			91			10.316			400.3172572818


			D2			91			21.428			0.0045371435			0.005465717						D8			91			10.949			258.138228453			329.2277428674


			E1			92			14.775			0.456599125									E7			92			10.27			413.2869501464


			E2			92			15.272			0.3235364136			0.3900677693						E8			92			10.247			419.9285305327			416.6077403396


			F1			93			17.112			0.0903707684									F7			93			9.812			567.7059295248


			F2			93			17.654			0.062068281			0.0762195247						F8			93			9.959			512.7102749242			540.2081022245


			G1			94			16.299			0.1587688728									G7			94			10.406			376.1071701192


			G2			94			16.628			0.1263940101			0.1425814415						G8			94			9.978			506.0022535684			441.0547118438


			H1			95			18.959			0.0251203435									H7			95			11.671			156.4979555446


			H2			95			19.124			0.0224055508			0.0237629471						H8			95			11.773			145.8154722844			151.1567139145


			A3			96			15.333			0.3101418244									A9			96			10.253			418.1857234483


			A4			96			15.861			0.2150881577			0.262614991						A10			96			10.534			344.1753585031			381.1805409757


			B3			97			15.242			0.3303346014									B9			97			9.686			619.5169736803


			B4			97			15.859			0.2153865399			0.2728605707						B10			97			10.228			425.4954811359			522.5062274081


			C3			98			21.026			0.0059951019									C9			98			11.418			186.4958865789


			C4			98			21.592			0.0040496137			0.0050223578						C10			98			11.562			168.779982655			177.637934617


			D3			99			15.905			0.2086273203									D9			99			10.689			309.1150314205


			D4			99			16.533			0.13499707			0.1718121951						D10			99			11.297			202.8121115968			255.9635715087


			E3			100			18.8			0.0280471891									E9			100			11.228			212.747740568


			E4			100			18.823			0.0276035954			0.0278253922						E10			100			10.841			278.2041248067			245.4759326873


			F3			101			14.643			0.5003466937									F9			101			10.524			346.5692874374


			F4			101			15.228			0.3335557924			0.4169512431						F10			101			10.577			334.0684666084			340.3188770229


			G3			102			33.375			0.0000011492									G9			102			11.649			158.9027189153


			G4			102			32.972			0.0000015195			0.0000013343						G10			102			11.565			168.4293792037			163.6660490595


			H3			103			16.589			0.1298573879									H9			103			10.476			358.2939815924


			H4			103			16.981			0.0989607332			0.1144090606						H10			103			10.091			467.8817025175			413.0878420549


			A5			104			13.235			1.3277651584									A11			104			9.736			598.4139512634


			E5			104			13.53			1.0822246445			1.2049949015						E11			104			10.549			340.6154345167			469.51469289


			B5			105			20.192			0.0106869946									B11			105			10.279			410.7167571725


			F5			105			20.639			0.007839623			0.0092633088						F11			105			11.083			235.2416981706			322.9792276716


			C5			106			15.371			0.3020794608									C11			106			10.237			422.8493644471


			G5			106			15.394			0.2973017788			0.2996906198						G11			106			10.643			319.1299057344			370.9896350908


			D5			107			14.22			0.6708211124									D11			107			9.617			649.8666936421


			H5			107			14.467			0.5652652836			0.618043198						H11			107			9.53			690.2618786494			670.0642861458


			A1			109			18.209			0.0417523149									A7			109			8.798			5371.0930502273


			A2			109			18.568			0.0325544822			0.0371533986						A8			109			8.902			4997.531690075			5184.3123701512


			B1			110			18.345			0.0379962276									B7			110			10.036			2277.128514595


			B2			110			18.659			0.0305644835			0.0342803556						B8			110			10.351			1830.4720125067			2053.8002635509


			C1			111			20.984			0.0060998945									C7			111			10.93			1225.3685383483


			C2			111			20.896			0.0064835514			0.006291723						C8			111			10.835			1308.7737479199			1267.0711431341


			D1			112			18.865			0.0264974989									D7			112			9.291			3816.4087984324


			D2			112			19.385			0.0184786094			0.0224880541						D8			112			9.88			2537.1621330614			3176.7854657469


			E1			113			18.659			0.0305644835									E7			113			8.568			6299.405644883


			E2			113			18.856			0.0266633156			0.0286138996						E8			113			8.63			6034.4225211043			6166.9140829937


			F1			114			15.884			0.2092065607									F7			114			8.807			5337.6907237921


			F2			114			16.519			0.1347166431			0.1719616019						F8			114			8.863			5134.4712517251			5236.0809877586


			G1			115			12.272			2.5579711626									G7			115			10.355			1825.403895597


			G2			115			12.781			1.7975102532			2.1777407079						G8			115			10.229			1991.9973323004			1908.7006139487


			H1			116			18.241			0.0408364142									H7			116			9.823			2639.4104432333


			H2			116			18.766			0.0283796381			0.0346080261						H8			116			10.008			2321.7549573702			2480.5827003018


			A3			117			17.206			0.0836784536									A9			117			9.462			3389.8365586563


			A4			117			17.444			0.0709526314			0.0773155425						A10			117			9.842			2604.8778378108			2997.3571982336


			B3			118			19.878			0.0131299024									B9			118			10.308			1885.8510278759


			B4			118			19.81			0.013763584			0.0134467432						B10			118			10.247			1967.2982813767			1926.5746546263


			C3			119			19.433			0.0178739215									C9			119			10.611			1528.6050644961


			C4			119			19.395			0.0183509683			0.0181124449						C10			119			10.592			1548.8696292188			1538.7373468574


			D3			120			15.448			0.2830247255									D9			120			9.879			2538.9213694751


			D4			120			15.468			0.2791282405			0.281076483						D10			120			10.594			1546.7239276163			2042.8226485457


			E3			121			13.916			0.8184691816									E9			121			9.511			3276.636685651


			E4			121			13.44			1.1383940291			0.9784316053						E10			121			9.304			3782.1739447476			3529.4053151993


			F3			122			15.745			0.2303660465									F9			122			9.839			2610.3001647498


			F4			122			15.701			0.2375000957			0.2339330711						F10			122			10.161			2088.1360547803			2349.2181097651


			G3			123			15.181			0.3405645087									G9			123			9.865			2563.6791473234


			G4			123			15.256			0.323312233			0.3319383708						G10			123			9.896			2509.1795597408			2536.4293535321


			H3			124			14.634			0.4975798609									H9			124			9.7			2874.310094928


			H4			124			14.565			0.5219559637			0.5097679123						H10			124			9.594			3093.4478552327			2983.8789750803


			A5			125			16.943			0.1004117496									A11			125			9.861			2570.7970381468


			E5			125			17.244			0.081503171			0.0909574603						E11			125			10.374			1801.5213074892			2186.159172818


			B5			126			16.197			0.1684041971									B11			126			9.774			2730.5956906828


			F5			126			16.231			0.1644818156			0.1664430064						F11			126			10.506			1644.0061720903			2187.3009313865


			C5			127			17.725			0.0583954592									C11			127			9.64			2996.3698600025


			G5			127			17.927			0.0507657748			0.054580617						G11			127			9.838			2612.1101141577			2804.2399870801


			D5			128			19.135			0.0219748937									D11			128			9.744			2787.9713105909


			H5			128			19.601			0.0159091437			0.0189420187						H11			128			9.365			3625.5898197178			3206.7805651544


			A1			129			17.517			0.1028062586									A7			129			8.126			3072.0798500574


			A2			129			18.459			0.0535117678			0.0781590132						A8			129			8.449			2455.8385434442			2763.9591967508


			B1			130			15.148			0.5310795932									B7			130			8.728			2024.0090142735


			B2			130			15.621			0.3826241925			0.4568518929						B8			130			9.238			1421.304544272			1722.6567792727


			C1			131			17.06			0.1411205506									C7			131			10.164			748.0547218154


			C2			131			17.188			0.1291392985			0.1351299245						C8			131			9.208			1451.1691740244			1099.6119479199


			D1			132			17.499			0.1040969714									D7			132			8.845			1866.3450227449


			D2			132			18.176			0.0651089643			0.0846029678						D8			132			10.097			783.6143461492			1324.979684447


			E1			133			19.929			0.019316801									E7			133			9.538			1154.4580220369


			E2			133			19.98			0.018645871			0.018981336						E8			133			9.308			1353.988715666			1254.2233688515


			F1			134			16.491			0.2093516219									F7			134			9.727			1012.7062183741


			F2			134			16.792			0.1699285302			0.1896400761						F8			134			9.362			1304.2457347343			1158.4759765542


			G1			135			14.949			0.609627547									G7			135			9.717			1019.7501471687


			G2			135			15.425			0.4383028607			0.5239652038						G8			135			9.369			1297.9328225633			1158.841484866


			H1			137			15.332			0.4674875989									H7			137			8.672			2104.1181478481


			H2			137			15.535			0.4061261982			0.4368068985						H8			137			9.518			1170.573655464			1637.345901656


			A3			138			12.599			3.1080290751									A9			138			8.472			2416.9970551525


			A4			138			13.153			2.1169687898			2.6124989324						A10			138			8.714			2043.74572851			2230.3713918313


			B3			139			15.711			0.3594841332									B9			139			9.748			998.0719420329


			B4			139			16.002			0.2938190821			0.3266516077						B10			139			9.652			1066.7452713044			1032.4086066687


			C3			140			17.957			0.0757820512									C9			140			9.284			1376.7014340123


			C4			140			18.077			0.0697337076			0.0727578794						C10			140			9.29			1370.9877831459			1373.8446085791


			D3			141			16.238			0.2494806797									D9			141			9.947			869.4745563616


			D4			141			16.39			0.2245330932			0.2370068865						D10			141			10.353			656.20373717			762.8391467658


			E3			142			18.404			0.0555911871									E9			142			9.809			956.7512032084


			E4			142			18.236			0.0624566933			0.0590239402						E10			142			9.686			1041.8992047132			999.3252039608


			F3			143			12.166			4.1959573103									F9			143			9.576			1124.4470413179


			F4			143			12.21			4.0699187684			4.1329380394						F10			143			9.743			1001.5369968101			1062.992019064


			G3			144			15.211			0.5083873366									G9			144			9.854			927.3691986103


			G4			144			15.418			0.4404346871			0.4744110119						G10			144			9.851			929.2996150448			928.3344068275


			H3			145			30.678			0.0000112244									H9			145			9.282			1378.6112709394


			H4			145			31.221			0.0000077038			0.0000094641						H10			145			9.25			1409.5314960289			1394.0713834841


			A5			146			18.921			0.0388484272									A11			146			8.441			2469.4944311107


			E5			146			19.163			0.0328491534			0.0358487903						E11			146			9.165			1495.0727789102			1982.2836050104


			B5			147			29.323			0.0000287117									B11			147			27.045			0.0061979206


			F5			147			30.122			0.000016502			0.0000226069						F11			147			28.165			0.002851625			0.0045247728


			C5			148			15.471			0.4245481232									C11			148			9.551			1144.1020293859


			G5			148			15.686			0.3657678052			0.3951579642						G11			148			10.206			726.5911583746			935.3465938803


			D5			149			20.86			0.010131559									D11			149			9.085			1580.3188992604


			H5			149			20.503			0.0129760941			0.0115538266						H11			149			9.728			1012.0045071368			1296.1617031985


			A1			150			17.045			0.1404374879									A7			150			10.026			334.7638652254


			A2			150			17.617			0.0944699955			0.1174537417						A8			150			10.308			275.3265639571			305.0452145912


			B1			151			16.158			0.2597147758									B7			151			9.712			416.161588216


			B2			151			16.733			0.1743429583			0.2170288671						B8			151			9.854			377.151407569			396.6564978925


			C1			152			13.505			1.6335379822									C7			152			8.793			786.8800928195


			C2			152			13.474			1.6690185623			1.6512782723						C8			152			9.008			677.9335221224			732.406807471


			D1			153			19.174			0.032106295									D7			153			9.386			521.6722926678


			D2			153			19.433			0.0268301699			0.0294682324						D8			153			10.027			334.5319049967			428.1020988322


			E1			154			20.133			0.0165159069									E7			154			9.309			550.271576502


			E2			154			20.025			0.0177997403			0.0171578236						E8			154			9.416			510.9364321275			530.6040043148


			F1			155			17.598			0.0957223748									F7			155			9.445			500.768498405


			F2			155			17.733			0.0871714791			0.091446927						F8			155			9.774			398.6558418236			449.7121701143


			G1			156			15.625			0.3757903695									G7			156			9.927			358.5424181471


			G2			156			15.837			0.3244346917			0.3501125306						G8			156			9.815			387.4858990002			373.0141585737


			H1			157			14.368			0.8981323729									H7			157			9.619			443.8720325195


			H2			157			14.333			0.9201876506			0.9091600118						H8			157			9.9			365.3157134638			404.5938729916


			A3			158			14.445			0.8514537077									A9			158			10.36			265.5795037608


			A4			158			15.11			0.5370022358			0.6942279718						A10			158			11.042			165.5358632816			215.5576835212


			B3			159			30.996			0.0000088678									B9			159			11.586			113.5355270595


			B4			159			30.744			0.0000105602			0.000009714						B10			159			12.027			83.6329762492			98.5842516543


			C3			160			16.023			0.285190929									C9			160			9.624			442.3363519489


			C4			160			16.553			0.197510328			0.2413506285						C10			160			10.154			306.3421345871			374.339243268


			D3			161			17.296			0.1180115524									D9			161			9.211			588.9494493955


			D4			161			17.869			0.0793294304			0.0986704914						D10			161			10.466			246.7660307816			417.8577400886


			E3			162			15.751			0.3443625116									E9			162			9.314			548.367781474


			E4			162			15.231			0.4938004307			0.4190814712						E10			162			9.482			488.0888551875			518.2283183308


			F3			163			15.884			0.3140355953									F9			163			11.197			148.6731176865


			F4			163			16.04			0.281850103			0.2979428492						F10			163			11.65			108.6090114184			128.6410645524


			G3			164			14.373			0.8950250709									G9			164			9.535			470.4833963413


			G4			164			14.382			0.8894589935			0.8922420322						G10			164			9.977			346.3291471489			408.4062717451


			H3			165			14.706			0.7105460216									H9			165			9.472			491.4837816519


			H4			165			14.61			0.7594358449			0.7349909332						H10			165			9.787			395.0797248151			443.2817532335


			A5			166			15.851			0.3213015844									A11			166			9.227			582.4538766707


			E5			166			16.801			0.1663161301			0.2438088573						E11			166			10.062			326.5137642697			454.4838204702


			B5			167			12.826			2.6153426971									B11			167			9.446			500.4215124023


			F5			167			13.36			1.8062530203			2.2107978587						F11			167			10.39			260.1139566064			380.2677345044


			C5			168			17.943			0.0753629892									C11			168			9.679			425.790514368


			G5			168			18.233			0.061639544			0.0685012666						G11			168			9.691			422.2635768884			424.0270456282
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			7/6/09


			BEW


									Vg																		18S


									samples 1-21																		samples 1-21


									14.965																		19.572


									15.122																		19.182


									14.653																		19.845


									14.563																		19.823															Vg						18S


									14.338																		19.714															NTC			NRT			NTC			NRT


									14.666																		20.559															39.921			39.225			31.239			22.367


						Avg			14.718															Avg			19.783


									samples 22-43																		samples 22-43


									14.124																		19.567


									14.604																		19.156


									14.119																		19.794


									14.073																		19.721


									13.709																		19.440


									14.261																		20.321


						Avg			14.148															Avg			19.667


									samples 44-65																		samples 44-65


									14.498																		19.361


									14.755																		19.003


									14.301																		19.640


									14.199																		19.558


									13.786																		19.339


									14.396																		20.349


						Avg			14.323															Avg			19.542


									samples 66-87																		samples 66-87


									14.038																		19.021


									14.444																		18.856


									14.004																		19.320


									14.058																		19.546


									13.628																		19.078


									14.314																		20.332


						Avg			14.081															Avg			19.359


									samples 88-107																		samples 88-107


									13.323																		18.741


									13.984																		18.501


									13.446																		19.040


									14.221																		19.103


									13.255																		18.713


									13.634																		19.665


						Avg			13.644															Avg			18.961


									samples 109-128																		samples 109-128


									13.352																		21.275


									13.804																		20.889


									13.665																		21.894


									14.140																		21.581


									13.109																		21.464


									13.694																		20.031


						Avg			13.627															Avg			21.189


									samples 129-149																		samples 129-149


									14.055																		19.614


									14.615																		19.165


									14.254																		19.853


									14.325																		19.642


									13.847																		19.567


									14.315																		20.427


						Avg			14.235															Avg			19.711


									samples 150-168																		samples 150-168


									13.999																		18.134


									14.419																		17.895


									14.073																		18.540


									14.192																		18.601


									14.304																		18.184


									14.288																		19.123


						Avg			14.213															Avg			18.413





TD #1669 Study 9-05
Standards and Controls
Dilutor System w/ EE2
FHM  Male and Female Livers
Protocol BMERB032 Rev. 6.0







Microsoft_Office_Excel_97-2003_Worksheet9.xls

Chart1


			Control			0.0003223434			0.0003223434


			0.5 ng/L			0.0001952812			0.0001952812


			1.5 ng/L			0.0000685397			0.0000685397


			4.5 ng/L			0.0001825524			0.0001825524
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Graphs


			7/6/09


			BEW


																		Males												Females


												Control						0.0000000051			0.0000000022						Control			0.0009768711						0.0003223434


												0.5 ng/L						0.0000017213			0.0000016301						0.5 ng/L			0.0005548387						0.0001952812


												1.5 ng/L						0.0001469542			0.000066573						1.5 ng/L			0.0002897573						0.0000685397


												4.5 ng/L						0.0003192966			0.0001303385						4.5 ng/L			0.0006148777						0.0001825524
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Graphs


									0.0000000022			0.0000000022


									0.0000016301			0.0000016301


									0.000066573			0.000066573


									0.0001303385			0.0001303385





Relative expression
(vtg / 18S)


Vitellogenin expression in FHM males exposed to EE2 
via dilutor system





Normalized


						0.0003223434			0.0003223434


						0.0001952812			0.0001952812


						0.0000685397			0.0000685397


						0.0001825524			0.0001825524





Relative expression
(vtg / 18S)


Vitellogenin expression in FHM females exposed to EE2 via dilutor system





Δ Δ c(T)


									0.0000000022			0.0000000022


									0.0000016301			0.0000016301





Relative expression
(vtg / 18S)


Control vs. 0.5 ng/L





Stds and Cntrls


			7/6/09


			BEW


						Sample						Sample						Vg						18S						Vg /


						Number						Info						Δ Δ c(T)						Δ Δ c(T)						18S						Average						StE


						5						Control						0						828.7381201223


						6						Control						0.0000069656						517.4763164112						0.0000000135


						9						Control						0.0000003395						18.3395100214						0.0000000185


						10						Control						0						935.1067854901


						35						Control						0.0000000721						371.7901413717						0.0000000002


						36						Control						0.0000001089						665.6931810062						0.0000000002


						39						Control						0.0000021222						498.381965307						0.0000000043						0.0000000051						0.0000000022


						40						Control						0						352.718100816


						41						Control						0.000000112						717.9651263165						0.0000000002


						42						Control						0.0000000532						268.6315050391						0.0000000002


						51						Control						0.0000000412						3.4691464872						0.0000000119


						52						Control						0.0000004666						407.4423608923						0.0000000011


						55						Control						0.0000001659						260.8185905228						0.0000000006


						1						0.5						0.000000258						295.4372688918						0.0000000009


						3						0.5						0.0000015551						767.904029417						0.000000002


						4						0.5						0.0000014234						733.4760942606						0.0000000019


						15						0.5						0.0000027549						405.9048174527						0.0000000068


						16						0.5						0						162.1519160918


						21						0.5						0.0000001212						206.4003256126						0.0000000006


						22						0.5						0.0075291474						417.9836331791						0.000018013						0.0000017213						0.0000016301


						23						0.5						0.0002986584						527.8327043508						0.0000005658


						24						0.5						0.0002408084						757.4316988838						0.0000003179


						33						0.5						0.0000136484						659.5707765748						0.0000000207


						45						0.5						0.0000036155						765.6390495447						0.0000000047


						46						0.5						0.0000000593						539.340311523						0.0000000001


						7						1.5						0.0000691916						477.2615489787						0.000000145


						8						1.5						0.0000020196						144.6535926459						0.000000014


						13						1.5						0.38596087						860.1439556717						0.0004487166


						14						1.5						0.2176812277						528.4674586996						0.0004119104


						19						1.5						0.000509528						443.9829484381						0.0000011476


						20						1.5						0.0000008724						278.1757774428						0.0000000031


						25						1.5						0.0147265859						623.0902327487						0.0000236348						0.0001469542						0.000066573


						26						1.5						0.0016414559						760.190599665						0.0000021593


						29						1.5						0.0157718447						22.0442117035						0.0007154642


						31						1.5						0.0038742918						491.3496219316						0.000007885


						32						1.5						0.0004011061						458.079767412						0.0000008756


						49						1.5						0.1684656256						565.9886456939						0.0002976484


						50						1.5						0.0001552747						193.8416642843						0.000000801


						11						4.5						0.0829739101						520.4195244368						0.0001594366


						12						4.5						0.8787193736						1086.1339908882						0.000809034


						17						4.5						0.0000021525						124.9367295675						0.0000000172


						18						4.5						0.1553372984						578.9891736011						0.0002682905


						27						4.5						0.4441857669						448.8824171341						0.000989537


						28						4.5						0.002559713						275.6137866399						0.0000092873


						37						4.5						0.2221910169						1032.2130354533						0.0002152569						0.0003192966						0.0001303385


						38						4.5						0.004919639						911.0945188654						0.0000053997


						43						4.5						0.0178838345						376.2821030433						0.0000475277


						44						4.5						0.0377514819						401.2041627947						0.0000940954


						47						4.5						0.0339711142						615.288761866						0.0000552117


						48						4.5						1.4161921082						958.427198589						0.001477621


						53						4.5						0.0130890127						649.8699350515						0.000020141


			f			65						Control						0.2676886933						726.4619209197						0.0003684828


						66						Control						0.0329662682						354.19787807						0.000093073


						67						Control						0.2722296718						601.8787648992						0.0004522998


						68						Control						0.1335154407						279.8494337026						0.0004770974


						73						Control						0.3542875851						58.6680951353						0.0060388459


						74						Control						0.1184961811						516.4744974992						0.0002294328


						75						Control						0.3753949818						428.7775459509						0.0008755006


						125						Control						0.0909574603						2186.159172818						0.0000416061


						126						Control						0.1664430064						2187.3009313865						0.0000760952


						127						Control						0.054580617						2804.2399870801						0.0000194636


						128						Control						0.0189420187						3206.7805651544						0.0000059069


						133						Control						0.018981336						1254.2233688515						0.0000151339						0.0009768711						0.0003223434


						134						Control						0.1896400761						1158.4759765542						0.0001636979


						135						Control						0.5239652038						1158.841484866						0.0004521457


						137						Control						0.4368068985						1637.345901656						0.0002667774


						138						Control						2.6124989324						2230.3713918313						0.0011713291


						139						Control						0.3266516077						1032.4086066687						0.0003163976


						140						Control						0.0727578794						1373.8446085791						0.0000529593


						157						Control						0.9091600118						404.5938729916						0.0022470929


						158						Control						0.6942279718						215.5576835212						0.0032206134


						159						Control						0.000009714						98.5842516543						0.0000000985


						160						Control						0.2413506285						374.339243268						0.0006447377


						165						Control						0.7349909332						443.2817532335						0.0016580672


						166						Control						0.2438088573						454.4838204702						0.0005364522


						167						Control						2.2107978587						380.2677345044						0.0058137929


						168						Control						0.0685012666						424.0270456282						0.0001615493


						57						0.5						0.5283837633						788.9729146209						0.0006697109


						58						0.5						0.0078647709						398.2444538499						0.0000197486


						59						0.5						0.007025679						412.7133826712						0.0000170231


						60						0.5						0.0468602031						258.4869949471						0.0001812865


						61						0.5						0.0524329894						372.6576105058						0.0001407002


						62						0.5						0.0456829873						617.2912826478						0.0000740056


						63						0.5						0.0606136041						1020.5138112432						0.0000593952


						64						0.5						0.0614097589						594.1265597184						0.0001033614


						85						0.5						0.7106145697						578.8059756921						0.001227725


						86						0.5						0.0112564601						494.7069809386						0.0000227538


						87						0.5						0.3098238764						311.8347713449						0.0009935514


						88						0.5						0.3208750834						632.6261592631						0.0005072112


						97						0.5						0.2728605707						522.5062274081						0.000522215


						98						0.5						0.0050223578						177.637934617						0.000028273


						99						0.5						0.1718121951						255.9635715087						0.0006712369						0.0005548387						0.0001952812


						100						0.5						0.0278253922						245.4759326873						0.0001133528


						101						0.5						0.4169512431						340.3188770229						0.0012251781


						102						0.5						0.0000013343						163.6660490595						0.0000000082


						103						0.5						0.1144090606						413.0878420549						0.0002769606


						104						0.5						1.2049949015						469.51469289						0.002566469


						121						0.5						0.9784316053						3529.4053151993						0.0002772228


						122						0.5						0.2339330711						2349.2181097651						0.0000995791


						123						0.5						0.3319383708						2536.4293535321						0.0001308684


						124						0.5						0.5097679123						2983.8789750803						0.0001708407


						145						0.5						0.0000094641						1394.0713834841						0.0000000068


						146						0.5						0.0358487903						1982.2836050104						0.0000180846


						147						0.5						0.0000226069						0.0045247728						0.004996243


						148						0.5						0.3951579642						935.3465938803						0.0004224722


						69						1.5						0.0175027569						481.8935354046						0.0000363208


						70						1.5						0.0017524718						278.6052241648						0.0000062902


						71						1.5						0.0054363673						207.5907582713						0.0000261879


						72						1.5						0.1078982409						255.532591504						0.0004222485


						81						1.5						0.1332527278						313.5772769291						0.0004249438


						82						1.5						0.1324810192						157.9741431495						0.0008386247


						83						1.5						0.0053217171						152.655803272						0.0000348609


						84						1.5						0.155639679						448.6048296618						0.0003469416


						93						1.5						0.0762195247						540.2081022245						0.0001410929


						94						1.5						0.1425814415						441.0547118438						0.0003232738


						95						1.5						0.0237629471						151.1567139145						0.0001572074


						96						1.5						0.262614991						381.1805409757						0.0006889517						0.0002897573						0.0000685397


						105						1.5						0.0092633088						322.9792276716						0.0000286808


						106						1.5						0.2996906198						370.9896350908						0.000807814


						107						1.5						0.618043198						670.0642861458						0.000922364


						113						1.5						0.0286138996						6166.9140829937						0.0000046399


						114						1.5						0.1719616019						5236.0809877586						0.0000328417


						115						1.5						2.1777407079						1908.7006139487						0.0011409546


						116						1.5						0.0346080261						2480.5827003018						0.0000139516


						117						1.5						0.0773155425						2997.3571982336						0.0000257946


						118						1.5						0.0134467432						1926.5746546263						0.0000069796


						119						1.5						0.0181124449						1538.7373468574						0.000011771


						120						1.5						0.281076483						2042.8226485457						0.0001375922


						153						1.5						0.0294682324						428.1020988322						0.0000688346


						154						1.5						0.0171578236						530.6040043148						0.0000323364


						155						1.5						0.091446927						449.7121701143						0.0002033455


						156						1.5						0.3501125306						373.0141585737						0.0009386039


						77						4.5						0.15884683						243.53809593						0.0006522463


						78						4.5						0.2017092326						455.523197078						0.0004428078


						79						4.5						0.0135971154						395.6656123617						0.0000343652


						89						4.5						0.2013182189						531.6894635109						0.0003786387


						90						4.5						0.0664482545						580.1704603119						0.0001145323


						91						4.5						0.005465717						329.2277428674						0.0000166016


						92						4.5						0.3900677693						416.6077403396						0.0009362951


						109						4.5						0.0371533986						5184.3123701512						0.0000071665


						110						4.5						0.0342803556						2053.8002635509						0.0000166912


						111						4.5						0.006291723						1267.0711431341						0.0000049656


						112						4.5						0.0224880541						3176.7854657469						0.0000070789


						129						4.5						0.0781590132						2763.9591967508						0.0000282779


						130						4.5						0.4568518929						1722.6567792727						0.0002652019


						131						4.5						0.1351299245						1099.6119479199						0.0001228887						0.0006148777						0.0001825524


						132						4.5						0.0846029678						1324.979684447						0.0000638523


						141						4.5						0.2370068865						762.8391467658						0.0003106905


						142						4.5						0.0590239402						999.3252039608						0.0000590638


						143						4.5						4.1329380394						1062.992019064						0.0038880236


						144						4.5						0.4744110119						928.3344068275						0.0005110346


						149						4.5						0.0115538266						1296.1617031985						0.0000089139


						150						4.5						0.1174537417						305.0452145912						0.0003850372


						151						4.5						0.2170288671						396.6564978925						0.0005471456


						152						4.5						1.6512782723						732.406807471						0.0022545916


						161						4.5						0.0986704914						417.8577400886						0.0002361342


						162						4.5						0.4190814712						518.2283183308						0.0008086811


						163						4.5						0.2979428492						128.6410645524						0.0023160789


						164						4.5						0.8922420322						408.4062717451						0.0021846923
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			7/6/09


			BEW


									Vg																		18S


			Well			Sample			C(T)			Δ Δ c(T)			Average						Well			Sample			C(T)			Δ Δ c(T)			Average


			No.			Number									Δ Δ c(T)						No.			Number									Δ Δ c(T)


			A1			1			36.027			0.0000003849									A7			1			11.552			300.45393364


			A2			1			37.58			0.0000001312			0.000000258						A8			1			11.601			290.4206041436			295.4372688918


			B1			3			33.572			0.0000021105									B7			3			10.345			693.6191884725


			B2			3			34.65			0.0000009997			0.0000015551						B8			3			10.065			842.1888703616			767.904029417


			C1			4			33.5			0.0000022185									C7			4			10.282			724.5794100872


			C2			4			35.32			0.0000006283			0.0000014234						C8			4			10.247			742.372778434			733.4760942606


			D1			5			None			0									D7			5			9.754			1044.7919710704


			D2			5			None			0			0						D8			5			10.524			612.6842691741			828.7381201223


			E1			6			31.507			0.0000088309									E7			6			10.719			535.224371305


			E2			6			32.299			0.0000051003			0.0000069656						E8			6			10.818			499.7282615174			517.4763164112


			F1			7			28.363			0.0000780631									F7			7			10.668			554.4832233093


			F2			7			28.735			0.0000603202			0.0000691916						F8			7			11.139			400.0398746482			477.2615489787


			G1			8			33.17			0.0000027887									G7			8			12.907			117.4579049359


			G2			8			34.327			0.0000012506			0.0000020196						G8			8			12.358			171.8492803559			144.6535926459


			H1			9			37.648			0.0000001251									H7			9			15.23			23.4741335067


			H2			9			35.502			0.0000005539			0.0000003395						H8			9			16.06			13.2048865362			18.3395100214


			A3			10			None			0									A9			10			9.952			910.8060093828


			A4			10			None			0			0						A10			10			9.877			959.4075615974			935.1067854901


			B3			11			18.28			0.0846703111									B9			11			10.769			516.9926643695


			B4			11			18.339			0.0812775092			0.0829739101						B10			11			10.75			523.846384504			520.4195244368


			C3			12			14.868			0.9012504626									C9			12			9.765			1036.8561227269


			C4			12			14.942			0.8561882845			0.8787193736						C10			12			9.634			1135.4118590495			1086.1339908882


			D3			13			16.217			0.3537985401									D9			13			9.875			960.7385052167


			D4			13			15.976			0.4181232			0.38596087						D10			13			10.214			759.5494061267			860.1439556717


			E3			14			17.177			0.1818725855									E9			14			10.871			481.7029670471


			E4			14			16.698			0.2534898699			0.2176812277						E10			14			10.615			575.2319503522			528.4674586996


			F3			15			32.913			0.0000033324									F9			15			11.222			377.6746130132


			F4			15			33.527			0.0000021773			0.0000027549						F10			15			11.021			434.1350218922			405.9048174527


			G3			16			None			0									G9			16			12.704			135.204560045


			G4			16			None			0			0						G10			16			12.22			189.0992721386			162.1519160918


			H3			17			33.581			0.0000020974									H9			17			13.506			77.5470502675


			H4			17			33.507			0.0000022077			0.0000021525						H10			17			12.354			172.3264088674			124.9367295675


			A5			18			17.559			0.1395641202									A11			18			10.308			711.6381285593


			E5			18			17.265			0.1711104766			0.1553372984						E11			18			10.981			446.340218643			578.9891736011


			B5			19			25.621			0.0005222398									B11			19			10.564			595.9303856139


			F5			19			25.693			0.0004968163			0.000509528						F11			19			11.593			292.0355112623			443.9829484381


			C5			20			34.539			0.0000010797									C11			20			11.311			355.0799280976


			G5			20			35.238			0.0000006651			0.0000008724						G11			20			12.13			201.2716267879			278.1757774428


			D5			21			36.694			0.0000002424									D11			21			11.939			229.7625729708


			H5			21			None			0			0.0000001212						H11			21			12.267			183.0380782543			206.4003256126


			A1			22			20.885			0.0093747764									A7			22			10.623			492.5068567884


			A2			22			21.607			0.0056835183			0.0075291474						A8			22			11.143			343.4604095699			417.9836331791


			B1			23			25.715			0.0003295991									B7			23			10.576			508.8159197811


			B2			23			26.015			0.0002677177			0.0002986584						B8			23			10.472			546.8494889205			527.8327043508


			C1			24			26.1			0.0002524001									C7			24			10.177			670.9214227755


			C2			24			26.239			0.0002292167			0.0002408084						C8			24			9.846			843.9419749921			757.4316988838


			D1			25			19.976			0.0176034254									D7			25			10.004			756.3970885543


			D2			25			20.547			0.0118497464			0.0147265859						D8			25			10.631			489.783376943			623.0902327487


			E1			26			23.306			0.0017505209									E7			26			9.952			784.1576945123


			E2			26			23.498			0.0015323908			0.0016414559						E8			26			10.043			736.2235048176			760.190599665


			F1			27			15.13			0.5062774037									F7			27			10.439			559.5022024197


			F2			27			15.536			0.3820941302			0.4441857669						F8			27			11.165			338.2626318485			448.8824171341


			G1			28			22.431			0.0032104695									G7			28			11.457			276.2824285451


			G2			28			23.181			0.0019089566			0.002559713						G8			28			11.464			274.9451447348			275.6137866399


			H1			29			20.014			0.0171458115									H7			29			14.314			38.1338423864


			H2			29			20.266			0.0143978779			0.0157718447						H8			29			16.993			5.9545810207			22.0442117035


			A3			31			21.995			0.004343278									A9			31			10.644			485.3898061459


			A4			31			22.346			0.0034053056			0.0038742918						A10			31			10.609			497.3094377173			491.3496219316


			B3			32			25.404			0.0004088899									B9			32			10.676			474.742039775


			B4			32			25.46			0.0003933224			0.0004011061						B10			32			10.781			441.417495049			458.079767412


			C3			33			30.398			0.0000128311									C9			33			10.152			682.6489226707


			C4			33			30.225			0.0000144657			0.0000136484						C10			33			10.253			636.4926304788			659.5707765748


			D3			35			36.874			0.0000001441									D9			35			10.852			420.219703711


			D4			35			None			0			0.0000000721						D10			35			11.23			323.3605790325			371.7901413717


			E3			36			36.278			0.0000002179									E9			36			10.471			547.2286675


			E4			36			None			0			0.0000001089						E10			36			9.952			784.1576945123			665.6931810062


			F3			37			16.093			0.2597147758									F9			37			9.547			1038.294507305


			F4			37			16.585			0.1846672579			0.2221910169						F10			37			9.564			1026.1315636015			1032.2130354533


			G3			38			21.756			0.0051258252									G9			38			10.003			756.9215648122


			G4			38			21.877			0.0047134528			0.004919639						G10			38			9.51			1065.2674729185			911.0945188654


			H3			39			38.729			0.0000000398									H9			39			11.536			261.5603411749


			H4			39			35.805			0.0000003024			0.0000021222						H10			39			10.045			735.2035894392			498.381965307


			A5			40			None			0									A11			40			10.848			421.3864167827


			E5			40			None			0			0						E11			40			11.417			284.0497848494			352.718100816


			B5			41			None			0									B11			41			9.699			934.4670602685


			F5			41			36.238			0.000000224			0.000000112						F11			41			10.597			501.4631923645			717.9651263165


			C5			42			37.313			0.0000001063									C11			42			11.185			333.605670237


			G5			42			None			0			0.0000000532						G11			42			11.897			203.6573398413			268.6315050391


			D5			43			19.554			0.0235847808									D11			43			10.968			387.7545768645


			H5			43			20.507			0.0121828882			0.0178838345						H11			43			11.056			364.8096292221			376.2821030433


			A1			44			18.803			0.0448111015									A7			44			11.26			311.2650964949


			A2			44			19.349			0.0306918624			0.0377514819						A8			44			10.602			491.1432290945			401.2041627947


			B1			45			31.964			0.0000048925									B7			45			10.132			680.2871368174


			B2			45			33.029			0.0000023385			0.0000036155						B8			45			9.809			850.9909622719			765.6390495447


			C1			46			37.33			0.0000001186									C7			46			10.71			455.7187754253


			C2			46			None			0			0.0000000593						C8			46			10.259			622.9618476206			539.340311523


			D1			47			18.875			0.0426296198									D7			47			10.053			718.577523732


			D2			47			19.627			0.0253126086			0.0339711142						D8			47			10.542			512			615.288761866


			E1			48			13.828			1.4093207551									E7			48			9.629			964.0739476902


			E2			48			13.814			1.4230634612			1.4161921082						E8			48			9.646			952.7804494879			958.427198589


			F1			49			16.705			0.191843262									F7			49			10.782			433.5335999296


			F2			49			17.108			0.1450879893			0.1684656256						F8			49			10.094			698.4436914582			565.9886456939


			G1			50			26.815			0.0001735934									G7			50			12.439			137.4725723674


			G2			50			27.157			0.000136956			0.0001552747						G8			50			11.575			250.2107562012			193.8416642843


			H1			51			37.857			0.0000000823									H7			51			18.113			2.6926001386


			H2			51			None			0			0.0000000412						H8			51			17.456			4.2456928358			3.4691464872


			A3			52			35.51			0.0000004189									A9			52			11.313			300.0377046207


			A4			52			35.214			0.0000005143			0.0000004666						A10			52			10.534			514.847017164			407.4423608923


			B3			53			20.579			0.0130844764									B9			53			10.574			500.768498405


			B4			53			20.578			0.013093549			0.0130890127						B10			53			9.9			798.9713716979			649.8699350515


			C3			55			37.325			0.000000119									C9			55			11.909			198.5006608248


			C4			55			36.487			0.0000002128			0.0000001659						C10			55			11.206			323.1365202207			260.8185905228


			D3			57			15.049			0.6045778379									D9			57			9.87			815.7594585964


			D4			57			15.468			0.4521896888			0.5283837633						D10			57			9.968			762.1863706453			788.9729146209


			E3			58			21.618			0.0063677526									E9			58			11.67			234.2653870407


			E4			58			21.062			0.0093617892			0.0078647709						E10			58			10.407			562.223520659			398.2444538499


			F3			59			21.415			0.0073298531									F9			59			11.452			272.4787667081


			F4			59			21.54			0.0067215049			0.007025679						F10			59			10.431			552.9479986344			412.7133826712


			G3			60			18.743			0.046714039									G9			60			12.49			132.6977409305


			G4			60			18.734			0.0470063672			0.0468602031						G10			60			10.956			384.2762489637			258.4869949471


			H3			61			18.595			0.0517606663									H9			61			13.18			82.253205598


			H4			61			18.558			0.0531053124			0.0524329894						H10			61			10.169			663.0620154135			372.6576105058


			A5			62			18.859			0.0431050288									A11			62			9.965			763.772941666


			E5			62			18.696			0.0482609458			0.0456829873						E11			62			10.663			470.8096236296			617.2912826478


			B5			63			18.145			0.0707071539									B11			63			9.145			1348.3693281887


			F5			63			18.63			0.0505200543			0.0606136041						F11			63			10.106			692.6582942977			1020.5138112432


			C5			64			18.108			0.0725439946									C11			64			10.101			695.0630296986


			G5			64			18.637			0.0502755232			0.0614097589						G11			64			10.596			493.1900897383			594.1265597184


			D5			65			15.686			0.3887730179									D11			65			10.011			739.8043637368


			H5			65			17.093			0.1466043687			0.2676886933						H11			65			10.064			713.1194781025			726.4619209197


			A1			66			18.714			0.0403021328									A7			66			11.339			259.5736268262


			A2			66			19.367			0.0256304035			0.0329662682						A8			66			10.549			448.8221293138			354.19787807


			B1			67			15.573			0.3555193526									B7			67			10.046			636.0516002736


			B2			67			16.485			0.188939991			0.2722296718						B8			67			10.21			567.7059295248			601.8787648992


			C1			68			16.92			0.1397577314									C7			68			11.235			278.9765407266


			C2			68			17.055			0.12727315			0.1335154407						C8			68			11.226			280.7223266785			279.8494337026


			D1			69			19.559			0.022436633									D7			69			10.14			595.9303856139


			D2			69			20.395			0.0125688808			0.0175027569						D8			69			10.836			367.8566851953			481.8935354046


			E1			70			22.964			0.0021181199									E7			70			11.171			291.6309445689


			E2			70			23.575			0.0013868236			0.0017524718						E8			70			11.306			265.5795037608			278.6052241648


			F1			71			21.243			0.0069826966									F7			71			11.408			247.4511608486


			F2			71			22.087			0.0038900381			0.0054363673						F8			71			11.969			167.7303556939			207.5907582713


			G1			72			16.904			0.1413163209									G7			72			11.607			215.5681161238


			G2			72			17.828			0.0744801609			0.1078982409						G8			72			11.152			295.4970668843			255.532591504


			H1			73			15.035			0.5161992677									H7			73			13.488			58.525765728


			H2			73			16.459			0.1923759025			0.3542875851						H8			73			13.481			58.8104245427			58.6680951353


			A3			74			17.124			0.1213293087									A9			74			10.118			605.0875120304


			A4			74			17.193			0.1156630535			0.1184961811						A10			74			10.618			427.861482968			516.4744974992


			B3			75			15.779			0.3082130814									B9			75			10.44			484.0458837764


			B4			75			15.257			0.4425768823			0.3753949818						B10			75			10.814			373.5092081255			428.7775459509


			C3			77			17.107			0.1227674494									C9			77			29.021			0.001234378


			C4			77			16.44			0.1949262107			0.15884683						C10			77			10.431			487.0749574819			243.53809593


			D3			78			16.441			0.1947911449									D9			78			10.257			549.5092666334


			D4			78			16.342			0.2086273203			0.2017092326						D10			78			10.861			361.5371275225			455.523197078


			E3			79			20.896			0.0088813826									E9			79			10.599			433.5335999296


			E4			79			19.852			0.0183128482			0.0135971154						E10			79			10.876			357.7976247939			395.6656123617


			F3			81			17.117			0.1219194327									F9			81			10.643			420.5110787851


			F4			81			16.871			0.144586023			0.1332527278						F10			81			11.668			206.6434750732			313.5772769291


			G3			82			17.082			0.1249133866									G9			82			11.871			179.5199040822


			G4			82			16.917			0.1400486518			0.1324810192						G10			82			12.267			136.4283822167			157.9741431495


			H3			83			21.715			0.0050342759									H9			83			12.085			154.7719265067


			H4			83			21.559			0.0056091582			0.0053217171						H10			83			12.125			150.5396800372			152.655803272


			A5			84			16.718			0.1607621854									A11			84			10.261			547.9878135944


			E5			84			16.813			0.1505171727			0.155639679						E11			84			10.911			349.2218457291			448.6048296618


			B5			85			14.345			0.8327757709									B11			85			9.862			722.5732318253


			F5			85			14.846			0.5884533686			0.7106145697						F11			85			10.594			435.038719559			578.8059756921


			C5			86			20.492			0.0117515918									C11			86			10.158			588.5413621938


			G5			86			20.619			0.0107613285			0.0112564601						G11			86			10.712			400.8725996834			494.7069809386


			D5			87			15.561			0.358488812									D11			87			11.265			273.2352865382


			H5			87			16.018			0.2611589407			0.3098238764						H11			87			10.906			350.4342561515			311.8347713449


			A1			88			15.037			0.3807721849									A7			88			9.556			677.9335221224


			A2			88			15.582			0.2609779819			0.3208750834						A8			88			9.763			587.3187964038			632.6261592631


			B1			89			15.66			0.2472427291									B7			89			9.763			587.3187964038


			B2			89			16.33			0.1553937086			0.2013182189						B8			89			10.066			476.0601306179			531.6894635109


			C1			90			17.62			0.0635484171									C7			90			9.812			567.7059295248


			C2			90			17.494			0.069348092			0.0664482545						C8			90			9.75			592.6349910989			580.1704603119


			D1			91			20.933			0.0063942905									D7			91			10.316			400.3172572818


			D2			91			21.428			0.0045371435			0.005465717						D8			91			10.949			258.138228453			329.2277428674


			E1			92			14.775			0.456599125									E7			92			10.27			413.2869501464


			E2			92			15.272			0.3235364136			0.3900677693						E8			92			10.247			419.9285305327			416.6077403396


			F1			93			17.112			0.0903707684									F7			93			9.812			567.7059295248


			F2			93			17.654			0.062068281			0.0762195247						F8			93			9.959			512.7102749242			540.2081022245


			G1			94			16.299			0.1587688728									G7			94			10.406			376.1071701192


			G2			94			16.628			0.1263940101			0.1425814415						G8			94			9.978			506.0022535684			441.0547118438


			H1			95			18.959			0.0251203435									H7			95			11.671			156.4979555446


			H2			95			19.124			0.0224055508			0.0237629471						H8			95			11.773			145.8154722844			151.1567139145


			A3			96			15.333			0.3101418244									A9			96			10.253			418.1857234483


			A4			96			15.861			0.2150881577			0.262614991						A10			96			10.534			344.1753585031			381.1805409757


			B3			97			15.242			0.3303346014									B9			97			9.686			619.5169736803


			B4			97			15.859			0.2153865399			0.2728605707						B10			97			10.228			425.4954811359			522.5062274081


			C3			98			21.026			0.0059951019									C9			98			11.418			186.4958865789


			C4			98			21.592			0.0040496137			0.0050223578						C10			98			11.562			168.779982655			177.637934617


			D3			99			15.905			0.2086273203									D9			99			10.689			309.1150314205


			D4			99			16.533			0.13499707			0.1718121951						D10			99			11.297			202.8121115968			255.9635715087


			E3			100			18.8			0.0280471891									E9			100			11.228			212.747740568


			E4			100			18.823			0.0276035954			0.0278253922						E10			100			10.841			278.2041248067			245.4759326873


			F3			101			14.643			0.5003466937									F9			101			10.524			346.5692874374


			F4			101			15.228			0.3335557924			0.4169512431						F10			101			10.577			334.0684666084			340.3188770229


			G3			102			33.375			0.0000011492									G9			102			11.649			158.9027189153


			G4			102			32.972			0.0000015195			0.0000013343						G10			102			11.565			168.4293792037			163.6660490595


			H3			103			16.589			0.1298573879									H9			103			10.476			358.2939815924


			H4			103			16.981			0.0989607332			0.1144090606						H10			103			10.091			467.8817025175			413.0878420549


			A5			104			13.235			1.3277651584									A11			104			9.736			598.4139512634


			E5			104			13.53			1.0822246445			1.2049949015						E11			104			10.549			340.6154345167			469.51469289


			B5			105			20.192			0.0106869946									B11			105			10.279			410.7167571725


			F5			105			20.639			0.007839623			0.0092633088						F11			105			11.083			235.2416981706			322.9792276716


			C5			106			15.371			0.3020794608									C11			106			10.237			422.8493644471


			G5			106			15.394			0.2973017788			0.2996906198						G11			106			10.643			319.1299057344			370.9896350908


			D5			107			14.22			0.6708211124									D11			107			9.617			649.8666936421


			H5			107			14.467			0.5652652836			0.618043198						H11			107			9.53			690.2618786494			670.0642861458


			A1			109			18.209			0.0417523149									A7			109			8.798			5371.0930502273


			A2			109			18.568			0.0325544822			0.0371533986						A8			109			8.902			4997.531690075			5184.3123701512


			B1			110			18.345			0.0379962276									B7			110			10.036			2277.128514595


			B2			110			18.659			0.0305644835			0.0342803556						B8			110			10.351			1830.4720125067			2053.8002635509


			C1			111			20.984			0.0060998945									C7			111			10.93			1225.3685383483


			C2			111			20.896			0.0064835514			0.006291723						C8			111			10.835			1308.7737479199			1267.0711431341


			D1			112			18.865			0.0264974989									D7			112			9.291			3816.4087984324


			D2			112			19.385			0.0184786094			0.0224880541						D8			112			9.88			2537.1621330614			3176.7854657469


			E1			113			18.659			0.0305644835									E7			113			8.568			6299.405644883


			E2			113			18.856			0.0266633156			0.0286138996						E8			113			8.63			6034.4225211043			6166.9140829937


			F1			114			15.884			0.2092065607									F7			114			8.807			5337.6907237921


			F2			114			16.519			0.1347166431			0.1719616019						F8			114			8.863			5134.4712517251			5236.0809877586


			G1			115			12.272			2.5579711626									G7			115			10.355			1825.403895597


			G2			115			12.781			1.7975102532			2.1777407079						G8			115			10.229			1991.9973323004			1908.7006139487


			H1			116			18.241			0.0408364142									H7			116			9.823			2639.4104432333


			H2			116			18.766			0.0283796381			0.0346080261						H8			116			10.008			2321.7549573702			2480.5827003018


			A3			117			17.206			0.0836784536									A9			117			9.462			3389.8365586563


			A4			117			17.444			0.0709526314			0.0773155425						A10			117			9.842			2604.8778378108			2997.3571982336


			B3			118			19.878			0.0131299024									B9			118			10.308			1885.8510278759


			B4			118			19.81			0.013763584			0.0134467432						B10			118			10.247			1967.2982813767			1926.5746546263


			C3			119			19.433			0.0178739215									C9			119			10.611			1528.6050644961


			C4			119			19.395			0.0183509683			0.0181124449						C10			119			10.592			1548.8696292188			1538.7373468574


			D3			120			15.448			0.2830247255									D9			120			9.879			2538.9213694751


			D4			120			15.468			0.2791282405			0.281076483						D10			120			10.594			1546.7239276163			2042.8226485457


			E3			121			13.916			0.8184691816									E9			121			9.511			3276.636685651


			E4			121			13.44			1.1383940291			0.9784316053						E10			121			9.304			3782.1739447476			3529.4053151993


			F3			122			15.745			0.2303660465									F9			122			9.839			2610.3001647498


			F4			122			15.701			0.2375000957			0.2339330711						F10			122			10.161			2088.1360547803			2349.2181097651


			G3			123			15.181			0.3405645087									G9			123			9.865			2563.6791473234


			G4			123			15.256			0.323312233			0.3319383708						G10			123			9.896			2509.1795597408			2536.4293535321


			H3			124			14.634			0.4975798609									H9			124			9.7			2874.310094928


			H4			124			14.565			0.5219559637			0.5097679123						H10			124			9.594			3093.4478552327			2983.8789750803


			A5			125			16.943			0.1004117496									A11			125			9.861			2570.7970381468


			E5			125			17.244			0.081503171			0.0909574603						E11			125			10.374			1801.5213074892			2186.159172818


			B5			126			16.197			0.1684041971									B11			126			9.774			2730.5956906828


			F5			126			16.231			0.1644818156			0.1664430064						F11			126			10.506			1644.0061720903			2187.3009313865


			C5			127			17.725			0.0583954592									C11			127			9.64			2996.3698600025


			G5			127			17.927			0.0507657748			0.054580617						G11			127			9.838			2612.1101141577			2804.2399870801


			D5			128			19.135			0.0219748937									D11			128			9.744			2787.9713105909


			H5			128			19.601			0.0159091437			0.0189420187						H11			128			9.365			3625.5898197178			3206.7805651544


			A1			129			17.517			0.1028062586									A7			129			8.126			3072.0798500574


			A2			129			18.459			0.0535117678			0.0781590132						A8			129			8.449			2455.8385434442			2763.9591967508


			B1			130			15.148			0.5310795932									B7			130			8.728			2024.0090142735


			B2			130			15.621			0.3826241925			0.4568518929						B8			130			9.238			1421.304544272			1722.6567792727


			C1			131			17.06			0.1411205506									C7			131			10.164			748.0547218154


			C2			131			17.188			0.1291392985			0.1351299245						C8			131			9.208			1451.1691740244			1099.6119479199


			D1			132			17.499			0.1040969714									D7			132			8.845			1866.3450227449


			D2			132			18.176			0.0651089643			0.0846029678						D8			132			10.097			783.6143461492			1324.979684447


			E1			133			19.929			0.019316801									E7			133			9.538			1154.4580220369


			E2			133			19.98			0.018645871			0.018981336						E8			133			9.308			1353.988715666			1254.2233688515


			F1			134			16.491			0.2093516219									F7			134			9.727			1012.7062183741


			F2			134			16.792			0.1699285302			0.1896400761						F8			134			9.362			1304.2457347343			1158.4759765542


			G1			135			14.949			0.609627547									G7			135			9.717			1019.7501471687


			G2			135			15.425			0.4383028607			0.5239652038						G8			135			9.369			1297.9328225633			1158.841484866


			H1			137			15.332			0.4674875989									H7			137			8.672			2104.1181478481


			H2			137			15.535			0.4061261982			0.4368068985						H8			137			9.518			1170.573655464			1637.345901656


			A3			138			12.599			3.1080290751									A9			138			8.472			2416.9970551525


			A4			138			13.153			2.1169687898			2.6124989324						A10			138			8.714			2043.74572851			2230.3713918313


			B3			139			15.711			0.3594841332									B9			139			9.748			998.0719420329


			B4			139			16.002			0.2938190821			0.3266516077						B10			139			9.652			1066.7452713044			1032.4086066687


			C3			140			17.957			0.0757820512									C9			140			9.284			1376.7014340123


			C4			140			18.077			0.0697337076			0.0727578794						C10			140			9.29			1370.9877831459			1373.8446085791


			D3			141			16.238			0.2494806797									D9			141			9.947			869.4745563616


			D4			141			16.39			0.2245330932			0.2370068865						D10			141			10.353			656.20373717			762.8391467658


			E3			142			18.404			0.0555911871									E9			142			9.809			956.7512032084


			E4			142			18.236			0.0624566933			0.0590239402						E10			142			9.686			1041.8992047132			999.3252039608


			F3			143			12.166			4.1959573103									F9			143			9.576			1124.4470413179


			F4			143			12.21			4.0699187684			4.1329380394						F10			143			9.743			1001.5369968101			1062.992019064


			G3			144			15.211			0.5083873366									G9			144			9.854			927.3691986103


			G4			144			15.418			0.4404346871			0.4744110119						G10			144			9.851			929.2996150448			928.3344068275


			H3			145			30.678			0.0000112244									H9			145			9.282			1378.6112709394


			H4			145			31.221			0.0000077038			0.0000094641						H10			145			9.25			1409.5314960289			1394.0713834841


			A5			146			18.921			0.0388484272									A11			146			8.441			2469.4944311107


			E5			146			19.163			0.0328491534			0.0358487903						E11			146			9.165			1495.0727789102			1982.2836050104


			B5			147			29.323			0.0000287117									B11			147			27.045			0.0061979206


			F5			147			30.122			0.000016502			0.0000226069						F11			147			28.165			0.002851625			0.0045247728


			C5			148			15.471			0.4245481232									C11			148			9.551			1144.1020293859


			G5			148			15.686			0.3657678052			0.3951579642						G11			148			10.206			726.5911583746			935.3465938803


			D5			149			20.86			0.010131559									D11			149			9.085			1580.3188992604


			H5			149			20.503			0.0129760941			0.0115538266						H11			149			9.728			1012.0045071368			1296.1617031985


			A1			150			17.045			0.1404374879									A7			150			10.026			334.7638652254


			A2			150			17.617			0.0944699955			0.1174537417						A8			150			10.308			275.3265639571			305.0452145912


			B1			151			16.158			0.2597147758									B7			151			9.712			416.161588216


			B2			151			16.733			0.1743429583			0.2170288671						B8			151			9.854			377.151407569			396.6564978925


			C1			152			13.505			1.6335379822									C7			152			8.793			786.8800928195


			C2			152			13.474			1.6690185623			1.6512782723						C8			152			9.008			677.9335221224			732.406807471


			D1			153			19.174			0.032106295									D7			153			9.386			521.6722926678


			D2			153			19.433			0.0268301699			0.0294682324						D8			153			10.027			334.5319049967			428.1020988322


			E1			154			20.133			0.0165159069									E7			154			9.309			550.271576502


			E2			154			20.025			0.0177997403			0.0171578236						E8			154			9.416			510.9364321275			530.6040043148


			F1			155			17.598			0.0957223748									F7			155			9.445			500.768498405


			F2			155			17.733			0.0871714791			0.091446927						F8			155			9.774			398.6558418236			449.7121701143


			G1			156			15.625			0.3757903695									G7			156			9.927			358.5424181471


			G2			156			15.837			0.3244346917			0.3501125306						G8			156			9.815			387.4858990002			373.0141585737


			H1			157			14.368			0.8981323729									H7			157			9.619			443.8720325195


			H2			157			14.333			0.9201876506			0.9091600118						H8			157			9.9			365.3157134638			404.5938729916


			A3			158			14.445			0.8514537077									A9			158			10.36			265.5795037608


			A4			158			15.11			0.5370022358			0.6942279718						A10			158			11.042			165.5358632816			215.5576835212


			B3			159			30.996			0.0000088678									B9			159			11.586			113.5355270595


			B4			159			30.744			0.0000105602			0.000009714						B10			159			12.027			83.6329762492			98.5842516543


			C3			160			16.023			0.285190929									C9			160			9.624			442.3363519489


			C4			160			16.553			0.197510328			0.2413506285						C10			160			10.154			306.3421345871			374.339243268


			D3			161			17.296			0.1180115524									D9			161			9.211			588.9494493955


			D4			161			17.869			0.0793294304			0.0986704914						D10			161			10.466			246.7660307816			417.8577400886


			E3			162			15.751			0.3443625116									E9			162			9.314			548.367781474


			E4			162			15.231			0.4938004307			0.4190814712						E10			162			9.482			488.0888551875			518.2283183308


			F3			163			15.884			0.3140355953									F9			163			11.197			148.6731176865


			F4			163			16.04			0.281850103			0.2979428492						F10			163			11.65			108.6090114184			128.6410645524


			G3			164			14.373			0.8950250709									G9			164			9.535			470.4833963413


			G4			164			14.382			0.8894589935			0.8922420322						G10			164			9.977			346.3291471489			408.4062717451


			H3			165			14.706			0.7105460216									H9			165			9.472			491.4837816519


			H4			165			14.61			0.7594358449			0.7349909332						H10			165			9.787			395.0797248151			443.2817532335


			A5			166			15.851			0.3213015844									A11			166			9.227			582.4538766707


			E5			166			16.801			0.1663161301			0.2438088573						E11			166			10.062			326.5137642697			454.4838204702


			B5			167			12.826			2.6153426971									B11			167			9.446			500.4215124023


			F5			167			13.36			1.8062530203			2.2107978587						F11			167			10.39			260.1139566064			380.2677345044


			C5			168			17.943			0.0753629892									C11			168			9.679			425.790514368


			G5			168			18.233			0.061639544			0.0685012666						G11			168			9.691			422.2635768884			424.0270456282
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			BEW


									Vg																		18S


									samples 1-21																		samples 1-21


									14.965																		19.572


									15.122																		19.182


									14.653																		19.845


									14.563																		19.823															Vg						18S


									14.338																		19.714															NTC			NRT			NTC			NRT


									14.666																		20.559															39.921			39.225			31.239			22.367


						Avg			14.718															Avg			19.783


									samples 22-43																		samples 22-43


									14.124																		19.567


									14.604																		19.156


									14.119																		19.794


									14.073																		19.721


									13.709																		19.440


									14.261																		20.321


						Avg			14.148															Avg			19.667


									samples 44-65																		samples 44-65


									14.498																		19.361


									14.755																		19.003


									14.301																		19.640


									14.199																		19.558


									13.786																		19.339


									14.396																		20.349


						Avg			14.323															Avg			19.542


									samples 66-87																		samples 66-87


									14.038																		19.021


									14.444																		18.856


									14.004																		19.320


									14.058																		19.546


									13.628																		19.078


									14.314																		20.332


						Avg			14.081															Avg			19.359


									samples 88-107																		samples 88-107


									13.323																		18.741


									13.984																		18.501


									13.446																		19.040


									14.221																		19.103


									13.255																		18.713


									13.634																		19.665


						Avg			13.644															Avg			18.961


									samples 109-128																		samples 109-128


									13.352																		21.275


									13.804																		20.889


									13.665																		21.894


									14.140																		21.581


									13.109																		21.464


									13.694																		20.031


						Avg			13.627															Avg			21.189


									samples 129-149																		samples 129-149


									14.055																		19.614


									14.615																		19.165


									14.254																		19.853


									14.325																		19.642


									13.847																		19.567


									14.315																		20.427


						Avg			14.235															Avg			19.711


									samples 150-168																		samples 150-168


									13.999																		18.134


									14.419																		17.895


									14.073																		18.540


									14.192																		18.601


									14.304																		18.184


									14.288																		19.123


						Avg			14.213															Avg			18.413
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Results of EPA’s Assessment of Fish Tissue from U.S. Rivers for Selenium with Implications for Aquatic Life and Human Health
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1,924 sites on rivers within the conterminous U.S.





Fish tissue indicator collected at 542 sites on rivers > 5th order 



Represent 51,663 river miles





Selenium data- (n=541/542) sites: 	 162 Urban  

  379 Non-urban

National Rivers and Streams 
Assessment 2008/2009









 Data are
 Nationally Representative

50 analytes x 540 sites = 27,000 data points



Randomized site selection process yields data and weighted means that are representative :

Nationally

By Ecoregion (3)

Between Urban  and Non-urban sub-populations

Of predominant species 



Some unweighted site data depictions and analyses are not nationally representative.









I like to think I have seen a lot of data.  These are the most I”ve seen since the BP oil spill, and these are better data.



There are some things that can be described only by examining the site-specific data.



The weighted nationally-representative data are very exciting (OK maybe just to me), because they yield representative means and exceedance percentages of various groups and subgroups- regions, ecoregions, species, etc.  

We are very interested in the differences between urban and non-urban sites because of environmental justice implications that can be associated with this distinction.

Ecoregion distinctions are also interesting

2



Mercury 

Direct Mercury Analyzer 

EPA Method 7473 

(Journal article submitted for publication)


NRSA Analyses

541 Sites

Selenium: ICP-OES
Moisture:  Karl Fisher titration
Lipids:  Gravimetric method 


21 PCB Congeners

PCB 8-209



8 PBDE Congeners

BDE 47, 66, 99,100, 138, 153, 154, 183





20 Organochlorine 
pesticides 
Aldrin
alpha-BHC
gamma-BHC
alpha-Chlordane
gamma-Chlordane
2,4'-DDD
4,4'-DDD
4,4'-DDE
2,4'-DDT



4,4'-DDT
Dieldrin 
Endosulfan II
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Mirex
cis-Nonachlor
trans-Nonachlor
Oxychlordane

Journal article in preparation

163 urban sites

 

13 PFCs (HPLC-MS/MS)



4 synthetic musks and two of their metabolites

(Presented SETAC 2011)



Water – 54 Pharmaceuticals

Tissue – 27 sites with highest 	water concentration





 





Journal articles in preparation







NRSA Sampling Locations n = 542



Urban Site







Non-urban Site

N







Sampling conducted 2008-2009.



Single composite sample was collected from each site:

Five adult fish

Same species (ubiquitous, abundant, easily identified, consumed by humans, large)

Similar size (min>75% max). 



Fillets were composited using the batch method.

Sample Collection
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Human Health Screening Value = 6,000 ng/g



Aquatic Life Criteria Muscle  = 11,800 ng/g



1998 Department of Interior Screening Value 

	Birds = 2,400 ng/g 



Highest Concentration =  2,657 ng/g 

6 Samples >2,400 ng/g



Most < 1,000 ng/g





National estimated weighted 

mean value was 413 ng/g. 
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1 > 2,400 ng/g MD – Blue Catfish

1 > 2,400 ng/g MO – Shadow Bass

2 > 2,400 ng/g AZ – Rainbow Trout

2 > 2,400 ng/g WY – Trout/Catfish

EHIGH

Estimated weighted 

mean value 408 ng/g 

PNLOW

Estimated weighted 

mean value 421 ng/g

WMTNS

Estimated weighted 

mean value 388 ng/g
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Urban

weighted mean values 

418 ng/g

Non Urban

weighted mean values 

411 ng/g
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Perches

weighted mean values 

464 ng/g

Sunfishes

weighted mean values 

405 ng/g
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2 > 2,400 ng/g – Rainbow Trout

1 > 2,400 ng/g – Shadow Bass

Largemouth Bass

weighted mean values 

361 ng/g

Trouts

weighted mean values 

492 ng/g 
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1 > 2,400 ng/g – Shadow Bass

Catfishes

weighted mean values 

340 ng/g

Suckers

weighted mean values 

524 ng/g









Map indicating deposits of selenium in mining regions.  Light green shading indicates lower selenium concentrations, whereas darker blue shading indicates higher selenium concentrations in underlying geology. Source of Map: SAIC 2008.



1 > 2,400 ng/g MD – Blue Catfish

1 > 2,400 ng/g MO – Shadow Bass

2 > 2,400 ng/g AZ –  Rainbow Trout

2 > 2,400 ng/g WY – Trout/Catfish







Remember this is a Randomized site selection process that yields data and weighted means that are representative: Nationally, By Ecoregion (3), Between Urban  and Non-urban sub-populations, and of predominant species.

Maximum sample value was 2,657 ng/g – 6 samples > 2,400 ng/g most <1,000 ng/g



The lowest value was 51 ng/g, which was above the MDL of 18 ng/g. 



The national estimated weighted mean value was 413 ng/g. 



Urban and non-urban sites weighted mean values were 418 and 411 ng/g



Ecoregional mean values for Eastern Highlands, Plains Lowlands, and Western Mountains were 408, 421, and 388 ng/g. 





The results of this study are not surprising in that the probabilistic design provides the ability to make broad national generalizations on selenium levels in fish tissue.

A more deterministic study is likely necessary in ecoregions where selenium-enriched geology is present.

Findings
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 What are Contaminants of Emerging Concern (CECs) and How can CECs be Detected Using Biological Based Methods or Approaches?


James Lazorchak, Aquatic Ecologist/Toxicologist

U.S. EPA Office of Research and Development

And Many Other Scientists in EPA and Universities









Seminar – U of Cincinnati Department of Environmental Health Seminar Series

September 24, 2014 

The views expressed in this article are those of the authors and do not necessarily reflect the views or policies of the U.S. EPA
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Outline

What are Contaminants of Emerging Concern CECs



What are the new tools for assessing exposures to CECs



CEC Studies



Whole Lake EE2 Dosing Study – Genes to Population



EE2 21-day Fecundity Study – Protein to Reproduction endpoints



Mesocosm Study – Tetracycline & Triclosan – Antibiotic Resistance to 			Community Endpoints 



Nano Particles – Microarrays – Gene pattern fingerprinting



Pharmaceuticals most abundant in WWTPs
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Definition of CECs 
Contaminants of Emerging Concern 
Emerging Contaminants (ECs), Trace Organic Chemicals (TOrCs), Contaminants of Concern (COCs) 

Physical, chemical or biological pollutants*



Limited information

previous exposures to aquatic life not widely documented

effects of exposures not completely characterized  

previously unknown human health effects

new materials whose environmental behavior and toxicity are not fully understood

currently not included in routine monitoring programs



May be candidates for future regulation depending on information collected

		

(*The EPA uses the term pollutant as defined in the Clean Water Act.)

(adapted from the EU NORMAN project: www.norman-network.com as of 9/13/2006).
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Some Examples of CECs

Pharmaceuticals & Personal Care Products (PPCPs)

	Human Prescribed Drugs  - Antidepressants, contraceptives, antibiotics (Tetracycline)

	Over the Counter Drugs – Ibuprofen, acetaminophen, 

	Personal Care Products - Bactericides (e.g., triclosan), sunscreens, synthetic musks, surfactants (nonylphenol ethoxylates), MICROPLASTICS



Flame Retardants – PBDEs (polybrominated diphenyl ethers) furniture foam, plastics, consumer electronics, wire insulation, and back coatings for draperies and upholstery



Perfluorinated Chemicals (PFCs) – Teflon Non Stain Rugs & Fabrics (PFOS, PFOA)

Algal Toxins – Cyano toxins - Mycrocysitins, Cylindrospermopsin, Saxitoxin,  Anatoxins      Prymnesium parvum (Golden algae) Toxins – Prymnesins

Invasive Species –  Asian Carp, Ballast water and Hull foulants,  P. parvum (Golden Algae)

Prions – Proteins – Mad Cow Disease – Wasting Disease

Bt Pollen – Toxic Pollen from corn (Maybe impacting Bees)

Microorganisms –Helicobacter pylori, Mycobacterium avium, Toxoplasma gondii, adenovirus,norovirus 

Nanomaterials –Nanoparticle – Nanopowders  carbon-based  -  metal-(ZnN, AgN, TiN sunscreens))
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Genomic Tools for Assessing Exposures to CECs

 Quantitative Polymerase Chain Reaction – qPCR



 Microarrays 



 2D Gel Electrophoresis – Proteomics



Microfluidics

4
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PCR

An in vitro method for replicating DNA



Makes billions of copies of a DNA template in a few hours 



Requires only a tiny amount of starting material



Highly specific























































relative vtg expression

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9



control

5 ng EE2









10 ng EE2

24 hours

vtg/18S













qPCR



Gene specific primer and 

fluorescent probe or SybrGreen Dye



Increase in fluorescence over

PCR cycles corresponds to initial quantity of mRNA



Ct values can be used to calculate relative expression or actual quantities



Ct













Polymerase Chain Reaction - PCR

qPCR based    35 – 40 cycles
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Glass Slide  Microarrays

Treatment

Upregulated gene

Downregulated gene





No change























Control

Extract RNA

Convert to cDNA 

label with fluorescent probes
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2-D Electrophoresis Proteomics

SDS-PAGE

+



pH 3

pH 10

-























↑Mr

↓Mr

+

-



Click to edit Master text styles

Second level

Third level

Fourth level

Fifth level
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2-D Gel  Proteomics
David Lattier, David Bencic, Adam Biales NERL-Cincinnati



FHM Treated Brain















FHM Control Brain













Yellow = Similar level of protein 

Blue = Down-regulated protein

Red = Up-regulated protein 

*Similar to microarrays – global expression changes – but is anonymous and no sequence information is necessary to measure changes. 







Office of Research and Development

National Exposure Research Laboratory (NERL), Ecological Exposure Research Division (EERD), Molecular Indicators Research Branch (MIRB)



9

Collapse of a Fish Population Following Exposure to a Synthetic Estrogen 

Karen A. Kidd, Paul J. Blanchfield, Kenneth H. Mills, Vince P. Palace, Robert E. Evans, James M. Lazorchak, and Robert W. Flick 

PNAS May 22, 2007, 104,21 8897–8901

Vitellogenin gene expression (spring, mid-Summer, fall), R. Flick, J. Lazorchak, 



Vitellogenin (spring, mid-summer, fall) V. Palace



Liver, kidney and gonad histopathology (spring & fall) B. Evans



Male reproductive behavior (mid-summer) P.  Blanchfield



Population size structure, growth, abundance (spring and fall) K. Mills



Transcriptomics – qPCR

One of two Studies Demonstrating Population Effects from Pharmaceuticals

Discover Magazine’s Top 100 Best Science Articles
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Lake 260 - Estrogen Addition Lake



Max depth – 14 m

Surface area – 36 ha



outflow

inflow



Fish species

Lake trout

White sucker

Fathead minnow

Pearl dace

Lake chub

Finescale dace

Slimy sculpin
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EE2 added 3 times a week for 5 months

100-450 mg added/day to maintain constant concentration (4.5% loss/day)

Season mean of 6.1 (+2.9), 5.0 (+1.8) &  4.8  (+1.0) ng/L in surface waters 

Additions of EE2 to Lake 260, 2001-2003



water sampling

K. Kidd
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Whole Lake Experiment EE2 Additions
Robert Flick, Jim Lazorchak NERL-EERD

Major Findings



Fathead minnows and pearl dace showed elevated whole body concentrations of vitellogenin within 7 weeks of EE2 additions to Lake 260



Egg development delayed in fathead minnows and pearl dace; testes development impaired; testes-ova observed in males



Reproductive failure was observed in both of the minnow species during the second year of additions. Fathead Minnows & Pearl Dace

1999      2000      2001      2002      2003      2004







baseline data

ethynylestradiol additions = 3-6 ng/L

recovery?



Conducted by Fisheries 

and Oceans Canada

In collaboration with 

US EPA





reference lake data

Study Design





Vitellogenin gene expression in male fathead minnows
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Dosed Lake Males Vg Levels

Look like non Dosed Lake

Females

Dosed Lake Males Vg Levels

Higher than non Dose Lake

Females

Dosed Lake Females Vg Levels

Higher than non Dose Lake

Females

Dosed Lake Females Vg Levels

Higher than non Dose 

Lake Females in non

Spawning Season
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Lake 260 Fathead Minnow Testes



Delayed –spermatogonia, fibrosis

2002 +EE2 

2001 pre EE2



2004 +EE2

N=9-15



2003 +EE2



B Evans

B Parks
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Size Frequency
Distributions
of Fathead 
Minnow in Lake 260 - Fall

+EE2

+EE2

+EE2



K Mills



shift



shift



shift
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15

recovered in fall 2006, catch made up almost entirely of YOY, must have grown at an “astounding rate”
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Effects of EE2 on Lake Trout

females

Males  

 vitellogenin up to

	18,000X higher

 no effects on gonads



Plasma VTG (mg/mL)

males

Females  

-  vitellogenin up to 7X

  no effects on gonads





V. Palace
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Abundance of Lake Trout - Fall





Fall 2003



K Mills

a decline in lake trout in exposed Lake 260 coinciding with a decline in fathead minnow populations.
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KK – We did not see any effects of EE2 on gonad development and only significant induction of VTG in males and not females.  What happened at the population level?  In fall of 2003 there was a 30% decline in numbers of lake trout caught in Lake 260 as well as reduced survival from 2002 to 2003.  



Results of a 21-Day Fathead Minnow (Pimphales promelas) Fecundity Study Following Exposure to Ethinylestradiol (EE2)

James Lazorchak,  U.S. EPA , Brandon Armstrong, Currently MSU 

Kathleen Jensen, Tim Collette, Drew Ekman, Ervin Obryan, Michael Crane

 

Office of Research and Development, NERL Cincinnati







Canadian Whole Lake

Dosing Study
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Endpoints

Fecundity

Fertility

Mortality

Vitellogenin Expression

Plasma and Liver

 Metabolonomics - Urine

Tissue weights relative to body weight

Fatpad Index

Tubercle Counts

Gonadosomatic Index

Hepatosomatic Index



Environmentally relevant EE2 concentrations  0.5, 1.5, and 4.5ng/L

Ankley GT, Jensen KJ, Kahl MD, Korte JJ, and Makynen EA (2001). Description and evaluation of a short-term reproduction test with the fathead minnow (Pimephales promelas).” Environ Toxicol Chem 20: 1276-1290. 
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		TEST CRITERIA		SPECIFICATIONS

		Test Type		Flow-through Renewal

		Test Duration		14-day Acclimation - 21 day Dose  

		Temperature		25C ± 1C

		Photoperiod		16 hour light/ 8 hour dark

		Test Chamber Size		12L

		Test Solution Volume		9.5L

		Mixing Pot Flow Rates		290ml/min – Labline water
10ml/min – Stock solution

		Tank Flow Rate		40ml/min

		# Exchanges/day		6

		Age of Test Organism		7 months old

		Number of Organisms per Test Chamber		6 (2 male and 4 females)

		Number of Replicates per Concentration		7

		Number of Organisms per Concentration		42  

		Feeding		0.75ml of frozen adult brine shrimp (3x Daily) 

		Dilution Water		Labline water

		Aeration		None

		Endpoint		Based on gene expression data analyzed, fertilization/reproduction

		Test Acceptability		90% or greater control survival
Average 9 eggs/female/day/replicate
Fertility ≥85%, Measured exposure concentration 
CV < 20% for all replicates
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		Source		Concentration		St. Dev		Mean ng EE2/L		CV		95% CIs ng EE2/L

		Tanks		0.5ng/L		0.431		0.473		91.09%		0.19-0.76

				1.5ng/L		0.544		1.546		35.20%		1.19-1.90

				4.5ng/L		1.461		3.923		37.23%		2.97-4.88



Analytical Chemistry Results 

Ervin OBrian Dynamac – ORD Cincinnati



ng EE2/L
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Fecundity over 21-day Dosing Period

NOEC <0.5 ng/L

Immediate decline in egg production compared to control in 0.5 and 1.5 ng/L EE2 treatments

Initial increase then cessation of egg production at 4.5 ng/L EE2.
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Linear Regression with 99 % Confidence Bands for all 21-days



Blue = Control

Red = 0.5 ng EE2/L

Green = 1.5 ng EE2/L 

Purple = 4.5 ng EE2/L
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Plasma Level Vitellogenin

Kathleen Jensen – ORD Duluth

Plasma vitellogenin concentration elevated in male AND female minnows exposed to 1.5 & 4.5 ng/L EE2.
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Summary

		Endpoint		LOEC 
ng EE2/L		NOEC 
ng EE2/L		PNEC*, NOEC**
ng EE2/L

		Fecundity		0.47 (0.19-0.76)		<0.47 (0.19-0.76)		0.35*-0.96**

		Egg Fertilization		> 3.9		> 3.9 		<0.32**

		Aver Egg/Female/Day		0.47		<0.47		

		Plasma Vg Male		1.55		0.47		

		Plasma Vg Female		3.9		<3.9		

		Vg Expression Male		1.55		0.47		

		Vg Expression
Females		1.55 		<1.55		

		GSI		>3.9		>3.9		

		Urine Metabolites		Urinary metabolite profiling of		males shows potential		for assessing exposures to estrogens



* Caldwell, et. al. 2008, ** Parrott and Blunt, 2005





Office of Research and Development

National Exposure Research Laboratory (NERL), Ecological Exposure Research Division (EERD), Molecular Indicators Research Branch (MIRB)



Consequences of Exposure to Two Common Antimicrobials in Stream Ecosystems: 







Controlled meso-scale tests with tetracycline and triclosan

Christopher T. Nietch, Erin L. Quinlan, James M. Lazorchak, Christopher A. Impellitteri, David Raikow, and David Walters. 2013. Effects of a chronic lower range of triclosan exposure on a stream mesocosm community. Environ Tox Chem. 32, 12, 2874–2887



Erin L. Quinlan, Christopher T. Nietch, James M. Lazorchak, Angela L. Batt, Richard Griffiths, Don Klemm. 2011. Temporal dynamics of periphyton exposed to tetracycline in stream mesocosms. Environ. Sci. Technol. 2011, 45, 10684–10690
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Used in Human and Livestock Populations

Therapeutic

managing disease

Sub-therapeutic

prophylactics

growth promoters

Concern

Risk to public health (resistance)

Risk to ecosystem health by potential structural and functional interactions





Antimicrobials in the Environment
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Tetracycline

Inhibits Protein synthesis

Bacteria 

Half-life: ~1 - 11 d

Log Kow: -0.9

Inhibits Lipid synthesis

Bacteria & Fungus

Half-life: ~1 - 8 d

Log Kow: 4.8

Triclosan







Triclosan @ 0.3% of 1.75g  daily usage for antigingivitis; equates to 21 ppb per capita
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Triclosan (2,4,4’ –trichloro-2’-hydroxydiphenyl ether) is a chlorinated aromatic compound. Its functional groups include both phenols and ethers. It is used as a synthetic broad-spectrum antimicrobial agent. Triclosan was first registered as a pesticide in 1969.

A recent media release distributed by the Academy of General Dentistry (AGD) touts the antimicrobial, antifungal agent triclosan as the latests “wonder ingredient” in toothpaste:

Toothpaste that contains triclosan/copolymer is better than regular fluoride toothpastes at killing the kinds of bacteria that live in people’s mouths, according to a study published in the January/February 2010 issue of General Dentistry, the peer-reviewed clinical journal of the Academy of General Dentistry (AGD).

“Manufacturers add specific agents to toothpastes to provide added benefits to consumers,” said Joseph J. Zambon, DDS, PhD, one of the study’s authors and a distinguished teaching professor at the University at Buffalo School of Dental Medicine. “The best known agent is fluoride, which was added to toothpaste to prevent cavities. Triclosan added to toothpaste has been shown in a number of clinical studies to inhibit plaque and gingivitis. The copolymer helps to keep triclosan in your mouth for a longer period of time, which boosts its ability to inhibit oral bacteria.”

The triclosan/copolymer toothpaste and two fluoride toothpastes were tested on several different kinds of lab-grown bacteria that mimic germs found in the mouth. The tests were also done on bacteria taken from the mouths of human volunteers.

“Repetitive testing shows that toothpaste with triclosan/copolymer outperformed the fluoride-only toothpastes when it came to inhibiting the growth of bacteria,” Dr. Zambon said.



Academy of General Dentistry. "Toothpaste With Triclosan/Copolymer Kills Harmful Germs, Study Finds." ScienceDaily 18 May 2010. 29 September 2010 <http://www.sciencedaily.com /releases/2010/04/100413121334.htm>. 
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0.0

0.5

1

10

100



µg / L Tetracycline

Hospital 

WWTP effluent

Liquid manure

Septic Tanks

 (20 µg / L)





Waste lagoons

( >700 µg / L )





Mesocosm Tetracycline Exposure 

Simulate continuous overflow conditions from livestock or package plant operations
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0.0

0.1

0.5

1.0

10

µg / L Triclosan

5.0

WWTP Effluents





Streams in US

 (0 - 2.3 µg / L)

WWTP Influents

Septic Tanks

 (10 – 82 µg / L) 





Mesocosm Triclosan Exposure

Simulate continuous discharge conditions from failing septic or sewers and small wastewater treatment plants
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Experimental Stream Facility



Continuous inflow of organisms!
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Antibiotic Resistance
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Bacteria Abundance
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Nematode Density
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Use genomic tools to identify nanoparticle specific biomarkers of exposure to silver and zinc oxide nanoparticles









Identification of Biomarkers of Exposure to Metal-based Nanoparticles through Gene Expression Profiling Using Daphnia magna MicroArrays

 Compliment analytical tools and exposure models

 Help understand the routes of exposure

 Address questions regarding bioavailability

Daphnia magna - filter feeder for water column exposure







Hyalella azteca- epibenthic for sediment exposure

Helen Poynton, Chris Impellitteri, Kim Rogers,  Chris Vulpe (UC –Berkley),  Marisol Sepulveda (Purdue U), Jim Lazorchak
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Damage repair

Detoxification

Direct cellular damage

Organism is exposed to pollutant and it causes stress

At the cellular level, the organism responds to the stress by turning on/off certain genes (transcription)

The genes responding will indicate the kind of stress the organism is experiencing









Measuring these changes with microarrays allows us to identify patterns that correlate to a specific exposure.
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Microarray as a Tool for Exposure Assessment – DNA microarrays are tools used to monitor the changes in gene expression in response to a stressor.  They can be used to identify biomarkers specific to a pollutant exposure.
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Number of differentially expressed genes 
in D. magna by treatment: 1/10th LC50
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Concentrations of prioritized pharmaceuticals in effluents from 50 large wastewater treatment plants in the US and implications for risk estimation

Background:

Municipal effluents should provide upper bound for surface/drinking water

In US, ~17,000 discharging WWTP w/ flow of 34 BGD; 18 BGD of surface discharge



Plant selection:

Top 50 plants (404k-2.8M served), total flow 5.9 BGD

Second 350 plants (60-402k served), total 5.8 BGD

Third 10,640 plants (up to 60k served), total 6.4 BGD



Sampling approach

Analyte list: top 50+ drugs, hormones, PFCs and larval fathead minnow estrogenicity

All top tier first: try 100% sample in Winter 2010-11, with help from Regions

Sample some second tier (N=50) in subsequent years (2012-13).

Third tier beyond our means (but may be within OW’s)
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Background:

Municipal effluents should provide upper bound for surface/drinking water

In US, ~17,000 discharging WWTP w/ flow of 34 BGD, pop of 242 million

18 BGD = surface discharge, >=75% municipal, 50-1000 L/person/day

Plant selection: of the 11,000 plants meeting criteria, sort by population served:

Top 50 plants (404k-2.8M served), total flow 5.9 BGD, total 44 million people

Second 350 plants (60-402k served), total 5.8 BGD, 48 million people

Third 10,640 plants (up to 60k served), total 6.4 BGD, 52 million people

Sampling approach:

Each tier accounts for ~1/6 total WWTP flow and ~1/6 total pop served in US

Top tier first: try 100% sample in Winter 2010-11, with help from Regions

Sample second tier (N=50, or 1/7 sample) in subsequent years (2012-13).

Third tier beyond our means (but maybe within OW’s)

Analyte list: top 50+ drugs and active metabolites, hormones, PFCs and larval fathead minnow estrogenicity
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		Analyte		RLb
(ng/L)		Number of measurements		Number of detections		Meanc
(ng/L)		Maxc
(ng/L)

		Valsartan		11		41		40		1600 (1700)		5300 (8200)

		hydrochlorothiazide		10		50		50		1100 (1200)		2800

		Atenolol		6		50		48		940		3000

		sulfamethoxazole		1.6		50		40		910		2900

		Ibuprofen		12		50		23		460 (690)		4200 (4600)

		gemfibrozil		10		50		38		420 (480)		2300

		metoprolol		14		50		49		410 (450)		660 (1200)

		sulfamethoxazole		1		49		44		330		1000

		furosemide		38		50		45		280 (350)		810 (2100)

		Lisinopril		45		49		23		180 (1700)		3300 (13000)

		Ranitidine		11		50		19		120		1400

		Ofloxacin		10		49		44		160		660

		carbamazepine		4.4		50		48		97 (140)		240 (460)

		trimethoprim		2.5		43		37		170		370

		trimethoprim		1		49		40		90		210

		ciprofloxacin		10		49		30		67 (72)		260 (320)

		Diltiazem		2.8		49		41		85		340

		diltiazem-desmethyl		1.6		50		34		24		100

		propranolol		4.4		50		44		33		260

		oxycodone		2.5		50		30		53		310

		triamterene		1.3		50		35		37		170

		Sertraline		5		50		32		21		71

		Verapamil		2.5		49		39		26		97

		Albuterol		9.7		50		27		14		35

		norverapamil		4.4		48		25		5.8		20



. bReporting limit,which was defined as 3x the EPA MDL (method detection limit) or the lowest calibration point, whichever is greater. cNumbers in parentheses are based on including estimated concentrations from samples that failed quantification criteria.  Pharms in red are > 1 ug/L



Summary of Pharmaceutical concentrations 



50 effluent samples 

=/> 50% of the effluents or 



near 1 ug/L and ranked by Mean Concentration. 



Blood Pressure Meds



Antidepressants
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Take Home Messages

There are new Contaminants we should be thinking about that are increasing in the environment although at low concentrations– Pharmaceuticals, Personal Care Products, Toxic Algae, Nano Materials.



The future is the use of genomic tools (gene expression (single and Arrays), proteins (single and Arrays), metabolomics) to assess exposure and effects of stressors



Its about mixtures – We can no longer do single chemical or single stressor risk assessments – there are multiple compounds with similar Modes of Action (MOAs)
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Remember What’s Good for the Fish is 

Good for us Also
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			0.0006716326			0.0112675587			0.0095272548			0.0092214672			0.0835451186			0.0161154531			0.0004017715			0.001817194			0.00923918			0.0025189703			0.2740415931			0.1534669697			0.0040865801			0.0007344381			0.0043522608			0.1167884618			0.0023888226			0.0005870102			0.0088655166			0.0385071635			0.0013035642			0.0051910183			0.0468331948			0.0043359115			0.2838689387			0.0015058543


			0.0007429597			0.0124497889			0.0107298549			0.0100375954			0.1144125089			0.0302889626			0.0006816965			0.0020572578			0.0099227661			0.0024657259			0.2825680375			0.178714186			0.00809641			0.000909978			0.0049522389			0.1530940384			0.0045307903			0.0006058695			0.0174834412			0.0653042123			0.0028969916			0.0102765877			0.0752702206			0.0066342275			0.2886463106			0.0023926217


			0.0006026461			0.0135719515			0.011376434			0.0112065701			0.1431502253			0.0535847619			0.0006800203			0.0022198977			0.011208714			0.0025359578			0.2884029448			0.1999945343			0.0153378667			0.0006427459			0.0060021388			0.1847692877			0.0087793581			0.0005050786			0.0337077342			0.097474739			0.0054475092			0.02026885			0.105244495			0.010853231			0.2923133373			0.0045543294


			0.0005791168			0.0148299672			0.0124848913			0.012322682			0.1691435874			0.0853055492			0.0002313152			0.0027415021			0.0121596958			0.0024351738			0.2938780189			0.2176685929			0.0289514363			0.00040895			0.0067126132			0.2120561302			0.0167990886			0.0005186922			0.0612017773			0.1287972629			0.0107543105			0.0373265706			0.132383123			0.0189184286			0.295784831			0.0083923778


			0.0004527237			0.0160946846			0.0139353946			0.0132122757			0.1927573979			0.1182645336			0.0003853964			0.0029755328			0.0132794911			0.0023906766			0.2984236181			0.2327615172			0.0511215478			0.000626285			0.0073321857			0.2359097898			0.0314931348			0.0003082428			0.1001495942			0.1563229263			0.0200941041			0.0640603378			0.1562740803			0.0326569788			0.2979494035			0.0149477581


			0.0005789936			0.0174600426			0.0149099231			0.0143333329			0.2106664032			0.1486232877			0.0004151811			0.0033747172			0.0144938175			0.0025744967			0.3016700745			0.2439855188			0.0805044621			0.0006010793			0.0084847687			0.2547585368			0.0546935499			0.0004045375			0.141282618			0.180437237			0.0359797105			0.0962616876			0.177390784			0.0559113175			0.2999334335			0.0275759418


			0.0003533093			0.0187508333			0.016170945			0.015637584			0.2268043607			0.1761983186			0.0001877341			0.0037240037			0.0158998687			0.0025150403			0.3039928973			0.2540046573			0.1107557341			0.0002327671			0.0093527408			0.2708676755			0.0847821683			0.0002519148			0.1770113707			0.201093182			0.0567064919			0.1272226721			0.1953137815			0.0855319947			0.3016785085			0.0483898595


			0.0002652283			0.0198533796			0.0174441524			0.016868839			0.2389959097			0.2000239342			0.0003244086			0.0042801723			0.0171527248			0.002450133			0.3066086471			0.2623567283			0.1377010792			0.0002218361			0.0102013666			0.2829678655			0.1143129319			0.0002320564			0.2067378014			0.218297109			0.0793789774			0.1542009711			0.2088673711			0.1144338399			0.3026346862			0.0766360909


			0.0003903895			0.0221086703			0.0187837873			0.0178059973			0.2486573458			0.219678849			0.0003375603			0.0048143454			0.0184884258			0.0024744733			0.3076454103			0.2693834305			0.1616013944			0.0002148916			0.0111337015			0.2932782173			0.1409157217			0.000276894			0.2340209633			0.2326200753			0.101725921			0.1789403409			0.2216188014			0.1408599615			0.3044140339			0.1065799072


			0.0003305191			0.0232346095			0.0204575825			0.0192232709			0.2579734027			0.2367584705			0.0000179224			0.0052414322			0.0197737962			0.0025738629			0.3084929883			0.2749365568			0.183256641			0.0002312239			0.0124678407			0.3009656668			0.1643402129			0.0001167776			0.2556039691			0.2433952093			0.1233776435			0.1994352192			0.2309402078			0.164626807			0.3056702614			0.1332048923


			0.000327193			0.0251933374			0.0219207499			0.0207824148			0.2644970715			0.2499329746			0			0.0056735468			0.0214330088			0.0024041145			0.3097694218			0.27990219			0.2004880458			0.0003576383			0.0132192401			0.308689028			0.1841751784			0			0.2732257247			0.2531605065			0.1433913112			0.2161739767			0.2391507477			0.1841360033			0.3064084351			0.1565578878


			0			0.0267368294			0.0235879738			0.0217623096			0.2700160742			0.2605573535			0.0000425496			0.0063026142			0.0228020325			0.0024407518			0.3101520538			0.2847567797			0.2150313556			0.0000315072			0.0142328041			0.3136054873			0.2005976886			0.0000286011			0.2870012224			0.2602302432			0.1608347893			0.2307470739			0.245703876			0.2010419816			0.3067935109			0.1779987812


			0.0000776098			0.0287017711			0.0250376426			0.023085868			0.2746441364			0.2700053155			0.0000484808			0.0072438903			0.0245159753			0.0023905498			0.3103222847			0.2880690098			0.2272225916			0.0001457045			0.0153163113			0.3188880086			0.2148988545			0.0001579932			0.298424691			0.2667574584			0.176320076			0.2420465052			0.2509711683			0.2157678306			0.3063141406			0.1957739294


			0.0001808431			0.0306896195			0.0268135853			0.0249839667			0.2788690925			0.277148217			0.0000150858			0.0075342292			0.0261263605			0.0023293186			0.3101881146			0.2905040085			0.2368023396			0.0000470678			0.0167764481			0.322250247			0.2259587646			0.0001940881			0.3075387776			0.272044301			0.1890315562			0.2514444888			0.2551236451			0.2267935425			0.3067625165			0.2110614479


			0.0000141669			0.0321033485			0.0282062646			0.0261070244			0.2813164294			0.2824121416			0.0000718186			0.0080088265			0.0278000366			0.0023706465			0.3105246127			0.2929673791			0.2439318746			0			0.0177977011			0.3255566061			0.2352731973			0.0001154037			0.3154073954			0.2760540247			0.199833408			0.2589776516			0.258893311			0.2366101295			0.3066949546			0.2243389338
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Reads


			Read#			Cycle#			Step#			A1			A2			A3			A4			A5			A6			A7			A8			B1			B2			B3			B4			B5			B6			B7			B8			C1			C2			C3			C5			C6			C7			D1			D2			D3			D5			D6			D7			E1			E2			E3			E5			E6			E7			F1			F2			F3			F5			F6			F7			G1			G2			G3			G5			G6			G7			H1			H2			H3			H5			H6			H7


			1			1			5			0.0035654919			0			0			0			0.0020963261			0			0			0.0005571245			0.0028665548			0			0			0.0002503758			0.0006584674			0.0007016971			0.0009640516			0.0023209204			0.0033527468			0.0010773069			0			0.0016478078			0.0020229062			0.0006645543			0.0027864252			0.0011662652			0			0.0023208358			0.0022939839			0			0.0042129201			0.0006216116			0			0.0030614291			0.000031233			0.0011818949			0			0			0.0009976152			0.0026547327			0.0008742859			0.0021549778			0.0000381316			0.0006508866			0.0000523006			0.0011334205			0.0007310507			0.0004082945			0.0025454669			0			0			0			0.0007985267			0.0001376018


			2			2			5			0.0035476293			0.0015218033			0.00146257			0.0012472675			0.0024891996			0.0011993961			0.0005364291			0.0012945093			0.0033133258			0.0009484401			0.0006161304			0.0005425865			0.0007448454			0.0008623555			0.0020160463			0.0028376507			0.0036458275			0.0011477468			0.0004215226			0.0017036115			0.0021495966			0.0009960522			0.0033399633			0.0014307376			0.0007395726			0.0020999741			0.002156853			0.0003514733			0.0041088643			0.0006034561			0.0006674778			0.0029871787			0.0003415588			0.0012973861			0.0009461337			0.0012478797			0.0010785641			0.0026677484			0.0011708124			0.0024044025			0.0007646319			0.000699505			0.0002360738			0.0017449748			0.0014509723			0.0005984011			0.002665292			0.0010919957			0.0006015434			0.0002640743			0.0014227359			0.0006098649


			3			3			5			0.0036586237			0.0018134924			0.0015644792			0.0018096799			0.0025885277			0.0015625138			0.0007283234			0.0017188544			0.0034061614			0.0008522889			0.0007288274			0.0007432674			0.0005087774			0.0009798519			0.0018752145			0.0027245898			0.0035298299			0.0008230789			0.0006131678			0.001434549			0.0020937361			0.001149872			0.0032118203			0.0013887937			0.0008933625			0.0020144871			0.0019248666			0.0008164458			0.0040355856			0.0005525711			0.0007680711			0.0028010856			0.0007421657			0.0014220815			0.0008525173			0.0013561373			0.0009271574			0.0023494186			0.0013898998			0.0026101542			0.0005902268			0.0006987847			0.0005812055			0.0017528553			0.0012171413			0.0008450227			0.0025072023			0.0015056856			0.0011865995			0.0005130239			0.0017854685			0.0006090155


			4			4			5			0.0032713138			0.0019147429			0.0020068821			0.0018623066			0.0022796271			0.0015076128			0.0011603589			0.0016304541			0.0030978702			0.0010433344			0.0010694636			0.0004675371			0.0004327311			0.0010663019			0.0017080613			0.0024017978			0.0035284152			0.0008478817			0.0008234452			0.0013151979			0.0020152391			0.0010217087			0.0030021202			0.0014453048			0.0008120108			0.0018950023			0.0018795467			0.0007524622			0.0036794506			0.0002892538			0.0006458224			0.0023238282			0.0003549949			0.0013141552			0.0009360426			0.0012262982			0.0006417498			0.0023326839			0.0012432751			0.0021825859			0.000765257			0.0005565308			0.0003775083			0.0013463199			0.0011151844			0.0017339885			0.0020656979			0.001061865			0.0010580225			0.0001546634			0.0013982187			0.0008515782


			5			5			5			0.0031993708			0.0021483134			0.0020621975			0.0020787006			0.0022339218			0.0016406515			0.00060327			0.0013670428			0.0032440859			0.000755635			0.0008902362			0.000561222			0.0003229265			0.0005425533			0.0014138522			0.0021628742			0.003220031			0.0007221318			0.0007570226			0.001164872			0.0017443338			0.001063191			0.0030474574			0.0008275749			0.0007049228			0.00170666			0.0013382841			0.0007951179			0.0036567342			0.0004317811			0.0007744746			0.0024952113			0.000481341			0.0012150545			0.0010483824			0.001107308			0.0005636621			0.0019574561			0.0008706446			0.0020879805			0.0005413434			0.0003835453			0.0004336102			0.0016596648			0.0010549915			0.0014641029			0.0019574573			0.0015273117			0.0010133588			0.0003893419			0.0015375993			0.0008439337


			6			6			5			0.0029834185			0.0021012826			0.002056224			0.0018966849			0.0020545793			0.0017730884			0.0009834127			0.0013813586			0.0029396629			0.0006475435			0.0010552319			0.0002828295			0			0.0008995858			0.0013313211			0.0020601025			0.0029823771			0.0003545551			0.0006754767			0.0009388301			0.0015676246			0.0009238779			0.0027851763			0.0010271221			0.0006845848			0.0014501991			0.0011433031			0.0007242745			0.0035442512			0.0003264295			0.0007045018			0.0021504604			0.0006225375			0.0012455664			0.0008166513			0.0010093162			0.0005885786			0.0020522857			0.0009944502			0.0019837362			0.0002730471			0.0000434565			0.0000378819			0.0016734245			0.0008705833			0.000816824			0.0016765			0.0012582006			0.0008885961			0.0005230258			0.0011868799			0.0005320847


			7			7			5			0.0027677126			0.0020174554			0.0019240885			0.002199966			0.0019063071			0.0019564531			0.0009962948			0.0012063476			0.0027470291			0.0005818088			0.000999462			0.0002104424			0.0004984458			0.0005842007			0.0014131143			0.0019009796			0.003021986			0.0001933374			0.0008023932			0.0008102602			0.0011980201			0.0008642923			0.0026989982			0.000894886			0.0006460432			0.0011920136			0.0009717432			0.0009429163			0.0032810583			0.0004790843			0.0008593501			0.0019877166			0.0005362639			0.001240397			0.0007066216			0.0011721693			0.0006907484			0.0018181249			0.0007584913			0.001903411			0.0003219305			0.0004945874			0.0000758949			0.0014318799			0.0008286996			0.0007402173			0.0015673232			0.0013223499			0.0011049007			0.0012264515			0.0009735799			0.0005888728


			8			8			5			0.0028108291			0.0021251636			0.0022584891			0.0021015408			0.0018232937			0.0028300546			0.0007807023			0.0012330705			0.002605326			0.0007131525			0.0011250022			0.0001778619			0.0001704735			0.0005549213			0.0011053754			0.0016439902			0.0028350006			0.0003095382			0.0004458412			0.0005737704			0.0011191581			0.0010386134			0.0023517879			0.0009364531			0.0005872892			0.0010805357			0.0008257124			0.0009059979			0.0031563621			0.0003050627			0.0009452735			0.001844119			0.0003997818			0.0010448435			0.0006038867			0.0010446633			0.0000466142			0.0014852916			0.0006407546			0.0017476395			0.000457829			0			0			0.0010523635			0.0007397864			0.0005499932			0.0012895253			0.0014956016			0.0011316005			0.0028374877			0.000951637			0.0004822132


			9			9			5			0.0025991884			0.0022064319			0.0022393737			0.0023032182			0.0015273489			0.0044123135			0.0009148704			0.0010173785			0.0023651139			0.0006422646			0.0009593122			0.0001170111			0.0001790032			0.0001173702			0.0012384582			0.0014869013			0.0025591524			0.0001145887			0.0004572141			0.0005692226			0.0009699533			0.0006209141			0.0023907553			0.0005006891			0.0007786164			0.0009498416			0.0008084978			0.0008378984			0.0029820807			0.0001624119			0.0006994954			0.0015674311			0.0006008513			0.0008167607			0.0007612109			0.0010483962			0.0003628992			0.0013262506			0.000332333			0.0016826653			0.0002986765			0.0001098416			0.0001085336			0.0009793123			0.0005584897			0.0011468669			0.0012170919			0.0012623315			0.0011998877			0.006072002			0.0010526481			0.0006057393


			10			10			5			0.0023742432			0.0021055471			0.0022147626			0.0022169196			0.0014827233			0.0070752571			0.0005985303			0.0010709437			0.0020915072			0.0006500573			0.0010820755			0			0.0003759066			0.0002540497			0.001205864			0.0016225744			0.0026046769			0.0002102032			0.0006827359			0.0004603193			0.0007525961			0.0007663415			0.0022818462			0.0005494143			0.0005068163			0.0009354295			0.0006870592			0.0009596294			0.0028197682			0			0.0007461827			0.0015544724			0.0004952485			0.0007762883			0.0003349523			0.0010744107			0.0001924176			0.0012941449			0.0006000929			0.0014959536			0			0.0000102039			0.0000039324			0.0008427164			0.0005589683			0.0003160611			0.0009110929			0.0014004711			0.001075002			0.0120970439			0.0007217878			0.000457338


			11			11			5			0.0020463113			0.0023013467			0.0021238448			0.0025441006			0.0011521096			0.0129299285			0.0007116739			0.0006831039			0.0022516483			0.0003937799			0.0012184919			0.0000387924			0.0009974921			0.0003512272			0.0007532345			0.001143172			0.0023640653			0.000135547			0.0007607733			0.0000530996			0.0004762142			0.0002704735			0.0018280997			0.0002093425			0.0005128423			0.0008753177			0.0002829274			0.0005546493			0.0024851284			0.000189707			0.0007535177			0.0015094085			0.0002845145			0.0006518451			0.0002511838			0.0014234484			0.0002756317			0.0010606039			0.0003198311			0.0010774294			0.0000241292			0.0001899119			0.0000498101			0.0006321937			0.0003125723			0.0005680874			0.0008567972			0.0013964617			0.0013930609			0.0237947442			0.0006092536			0.0002590652


			12			12			5			0.0019518244			0.0025148136			0.0025813011			0.0025554032			0.0011427526			0.023852475			0.0006297633			0.0006728442			0.0020801607			0.0004887998			0.0015091435			0.0001071228			0.002096019			0.0001125744			0.0008162091			0.0010431519			0.0022628566			0.0004763366			0.0008069908			0.0003913636			0.000280398			0.0004742877			0.0019457516			0.0004518383			0.0006898576			0.0006537167			0.0001197991			0.0009684848			0.0024815865			0.0003821312			0.0009162831			0.0012656429			0.0003073794			0.0008534506			0.000558659			0.0015412719			0.0002587028			0.0011274184			0.0004274934			0.0009868701			0.00060873			0.0003658986			0.0002620275			0.0006849808			0.0002796637			0.0004550574			0.0009017316			0.0014828446			0.0016059204			0.0428766459			0.0004625179			0.0006962604


			13			13			5			0.0020309123			0.0026799091			0.0030277662			0.0027875733			0.0009774457			0.0420834869			0.0006681665			0.0005282543			0.0020650749			0.0004102449			0.0017314133			0.0027233276			0.0042661619			0			0.0007866898			0.0007398614			0.0018694672			0			0.0011528957			0.0000322039			0.0002294055			0.0003690236			0.0017153188			0.0002933558			0.0007051739			0.0004957998			0.000240418			0.0008582285			0.0022315837			0.000387689			0.0006452402			0.0010780321			0.0001450859			0.0005357234			0.000414587			0.0013507712			0.0001463995			0.0006964087			0.0001468674			0.0009289169			0.0000068762			0.0001308496			0.0002119552			0.0004105381			0.000029917			0.000635412			0.0005415538			0.0012343876			0.0016302823			0.0679889545			0.0004485431			0.0004370739


			14			14			5			0.0017112341			0.0031459536			0.0030258547			0.0030651886			0.0008110592			0.0668189526			0.0006234438			0.0006860863			0.0019000338			0.0004719577			0.0017660091			0.0026998748			0.0090730581			0.0000957892			0.0007071106			0.0007037297			0.0018869569			0.0001799439			0.0011825379			0			0.0001045408			0.0001986589			0.0015723131			0.0003473554			0.0005860337			0.0003822278			0			0.0008978908			0.0021606253			0.0007582105			0.0006078671			0.0010118372			0			0.0006723966			0.0007037037			0.0017642034			0.0001462803			0.0005536064			0.0001821884			0.0010336372			0.000243792			0.0003225622			0.0002386954			0.0004350553			0			0.0006249549			0.0006169127			0.00139306			0.0018731636			0.0963723734			0.0004403298			0.0003386656


			15			15			5			0.0018223516			0.003157163			0.0031978935			0.0031899861			0.000568977			0.0952975675			0.0006791041			0.00011226			0.0015605395			0.0003109516			0.0020977361			0.0024884182			0.0179669932			0.0003522368			0.0005335616			0.0004965111			0.0020582529			0.0003331008			0.0014085437			0.0002648833			0			0.0003563152			0.0016021632			0.0002220262			0.000995931			0.0003238404			0.0000162777			0.0007585736			0.0021576942			0.0006235877			0.0008387425			0.0008779296			0.0003602986			0.0004846601			0.0003972011			0.0021256066			0			0.000555094			0			0.0007435143			0.0004657053			0.0007003453			0.0003962526			0.0002461728			0.0001061454			0.0010549859			0.0003584225			0.001663386			0.0020943899			0.1243982837			0.0002917552			0.000266103


			16			16			5			0.0015558912			0.0035593626			0.0035678968			0.0036948267			0.0006024463			0.123195149			0.0005833392			0.0001896848			0.0016540197			0.0006831132			0.0023136421			0.0028017999			0.0343841054			0.0006230717			0.0005677548			0.0005337195			0.0017353367			0.0003699329			0.0015598998			0.0004042697			0.0000860423			0.0004774049			0.001360365			0.0001267106			0.0009914114			0.0002281295			0.0000945043			0.0008584779			0.001950071			0.0011508398			0.0007199866			0.0006284435			0.0003711417			0.0004786082			0.0007119711			0.0023480717			0.0003214114			0.0004113001			0.0004341692			0.0004877825			0.0007872608			0.0009807715			0.0006968174			0.0003009612			0.0000777841			0.0010815398			0.0003292853			0.0018560768			0.002594179			0.1514938921			0.0003616294			0.0002264242


			17			17			5			0.0015095718			0.0039583943			0.0040401677			0.0036869387			0.0004834446			0.1508927494			0.0008222652			0.0000919792			0.0015165715			0.0005207245			0.0027138665			0.0028104205			0.0611912124			0.0013612419			0.0002418124			0.0003148957			0.0017251773			0.0005090762			0.0016989151			0.0010371626			0.0002734611			0.0002758686			0.0015182332			0.0001800823			0.000795188			0.000394669			0.0004310661			0.000664781			0.0016905419			0.0013486983			0.0007135831			0.0003634302			0.0003348408			0.0003399177			0.0005164709			0.0024821104			0.0003840008			0.0001739162			0.0001553639			0.0004843315			0.0010056734			0.0009274713			0.0006987836			0			0.0000262073			0.0007107261			0.0003566673			0.0019276373			0.0029625613			0.1766346246			0			0


			18			18			5			0.0014031355			0.0045213033			0.0045043146			0.0041857748			0.0006928972			0.1758358926			0.0009911906			0			0.0013592669			0.0006824847			0.0032752685			0.0027452593			0.0972619131			0.0028455334			0.0004105645			0.0000906881			0.0014702909			0.0008192345			0.0021251563			0.0023132733			0.0002435228			0.0001040651			0.0011826382			0			0.0011493443			0			0.0011314754			0.0008657119			0.0017084952			0.0018201252			0.0005272994			0.0002713176			0.0008445861			0.0001639069			0.0007782321			0.0030319148			0.0003565807			0.0000813179			0.0003430143			0.0001620785			0.001327229			0.001143073			0.0010643638			0.0000112579			0.0000221385			0.0007613664			0.0002133217			0.0023341591			0.0032664705			0.1987250149			0.0000079681			0.0002986227


			19			19			5			0.001334149			0.004967975			0.0046814908			0.0046761343			0.0004838044			0.1981034577			0.0014638169			0.0002513622			0.0013083363			0.0006440242			0.0038040413			0.0025665101			0.1345117539			0.0058571519			0.0001634632			0.0002157132			0.0014785214			0.0011724255			0.0023350706			0.0049399817			0.0011108825			0			0.0011907564			0.0001368826			0.0012486486			0.0000299328			0.0025251505			0.0008781843			0.001534458			0.0023929514			0.0006574651			0.0001995188			0.0011674052			0.0000761537			0.0011162239			0.0034398641			0.0006580827			0.0001472648			0.0000816874			0.0002144387			0.0014563762			0.0017535042			0.0013810513			0.0000796809			0.0002077433			0.0008255186			0.0002859891			0.0025343825			0.0038323323			0.2180344015			0.0002044739			0.0004169311


			20			20			5			0.0011201678			0.0054972554			0.0051335706			0.0050520571			0.0004156663			0.2166023552			0.0026110506			0.0000820774			0.0010102311			0.0005111722			0.0040765274			0.0025846385			0.1673595458			0.0116843935			0			0.0002592626			0.0013964742			0.0012150862			0.0027202968			0.0100192269			0.002853269			0.0001293621			0.0010241455			0.0000315207			0.0012987402			0.0000821611			0.0055745831			0.0009440389			0.0014136701			0.0028121348			0.0007100903			0.0002215838			0.0013569244			0.0000220644			0.0011269229			0.0040142834			0.0008748207			0			0.0002414209			0			0.0017983102			0.0018817128			0.0016875146			0.000065546			0.0004965017			0.0009492406			0.0002887975			0.002638625			0.0046101925			0.2330141962			0.0001805695			0.0004103787


			21			21			5			0.0011137619			0.0061477683			0.0057622297			0.0055739693			0.0004102681			0.2317669839			0.0047246832			0.0005480578			0.0009908903			0.0009910483			0.0046915007			0.002464585			0.19484891			0.0225868225			0.0002238548			0			0.0009252815			0.0016868343			0.003044666			0.0195514616			0.0062416554			0.0001731222			0.0010733544			0.0002586956			0.001631303			0.0002199996			0.0113482466			0.000848001			0.0013747102			0.0033948417			0.0004870155			0			0.0019959623			0			0.0012650375			0.0044230493			0.0011066996			0.0004137793			0.0002588993			0.0001879016			0.0021750003			0.0024587715			0.0021592688			0.0000168869			0.0017016763			0			0			0.0030005581			0.0053833765			0.2455016673			0.0004680343			0.0004069811


			22			22			5			0.0011889079			0.0073163528			0.0063767913			0.0063504209			0.0002747117			0.2437472194			0.0085182106			0.0009880312			0.0010004317			0.0011374746			0.0058139572			0.0025184632			0.2180643082			0.040844325			0.0003247125			0.0003012566			0.0012075598			0.002190578			0.0037920095			0.0372821726			0.0129131572			0.0001387136			0.0009103654			0.0002716304			0.0018375699			0.0004333475			0.022052763			0.0009708545			0.0013622529			0.004124769			0.0006859898			0.0001779208			0.0033243645			0.0000378247			0.0016712355			0.0048761447			0.0013322597			0.0003003557			0.0004936444			0.0000790162			0.002921754			0.0030910508			0.0024864427			0.0002391679			0.0033211408			0.0011698959			0.0002304061			0.0034321079			0.0060507464			0.2562562823			0.0005516381			0.0003816206


			23			23			5			0.0008135476			0.0079137431			0.0070719956			0.0069472115			0.0002136513			0.2557492554			0.0163988806			0.0019346656			0.000737011			0.0013105466			0.0064255754			0.0027059598			0.2376190126			0.0676794425			0.0008050163			0.0004431511			0.0009143504			0.0026200374			0.0041120234			0.0662210733			0.0252544433			0.0001047845			0.0008351782			0.0001852311			0.0022885196			0.0007728318			0.040348772			0.0011048085			0.0011706288			0.0048257955			0.0007435049			0.0000516017			0.0061006793			0.0001888712			0.0018379213			0.0058014682			0.0017372429			0.0010142428			0.0005328495			0.0002339547			0.0034517203			0.0040445719			0.0028672281			0.0004192943			0.0069214669			0.0011120884			0.0002268956			0.0036639201			0.0064653922			0.2647251785			0.0013835083			0.0004186299


			24			24			5			0.0008826572			0.0090893935			0.007879504			0.0077041197			0.0001122839			0.2641569376			0.0303482227			0.004091823			0.0008254626			0.0014515683			0.0070529291			0.0027533728			0.2530032098			0.0977958813			0.0013746161			0.0014451465			0.0009661764			0.0032301848			0.0041840109			0.1041258126			0.0463607237			0.0006673118			0.0007853447			0.0002648491			0.0023869451			0.0021799179			0.0657388121			0.0014051448			0.0012450068			0.0056826887			0.00073291			0.0002004528			0.0112622483			0.0004159453			0.0021109895			0.006723525			0.0020758216			0.0025631259			0.0013548215			0.0002409758			0.0045136535			0.0044392818			0.0035371741			0.0011799531			0.013394299			0.0019096433			0.0004577698			0.0042932634			0.0074644783			0.2725785077			0.0029761486			0.0003685157


			25			25			5			0.0008469321			0.0103095165			0.0086737499			0.0087341685			0.0000127159			0.2710303962			0.0536511689			0.0082621444			0.0007009082			0.0017456778			0.0080677802			0.0027114111			0.2651940286			0.1270987988			0.0019749652			0.0029931844			0.0008258732			0.0036598921			0.0053733243			0.1421502829			0.0793020204			0.0013063294			0.0007332632			0.000597386			0.0028083923			0.0046903277			0.0944463462			0.0019807478			0.0009694785			0.0066112154			0.0007945001			0.0003888808			0.0210497119			0.0007872574			0.0025991322			0.0073282747			0.002701954			0.005563336			0.0022537471			0.0006754461			0.0049104718			0.0055184904			0.0041414495			0.002576058			0.0259561874			0.0034288513			0.0004093248			0.0050232043			0.0085541224			0.279302448			0.0056897178			0.0011182879


			26			26			5			0.0006716326			0.0112675587			0.0095272548			0.0092214672			0.0001226006			0.2772355676			0.0835451186			0.0161154531			0.0004017715			0.001817194			0.00923918			0.0025189703			0.2740415931			0.1534669697			0.0040865801			0.0061049331			0.0007344381			0.0043522608			0.0057989606			0.1732682288			0.1167884618			0.0023888226			0.0005870102			0.0006432228			0.0031720896			0.0088655166			0.1211371943			0.0028167753			0.0007964184			0.0077893501			0.0007643454			0.0008764119			0.0385071635			0.0013035642			0.0026359709			0.0084844623			0.0030060788			0.0112286909			0.0044593071			0.0011633476			0.0060309153			0.0060726204			0.0049271388			0.0051910183			0.0468331948			0.0043359115			0.0007290147			0.0055798939			0.0090545267			0.2838689387			0.0110779954			0.0015058543


			27			27			5			0.0007429597			0.0124497889			0.0107298549			0.0100375954			0.0000010797			0.2820377052			0.1144125089			0.0302889626			0.0006816965			0.0020572578			0.0099227661			0.0024657259			0.2825680375			0.178714186			0.00809641			0.0127429878			0.000909978			0.0049522389			0.0065521114			0.2006918192			0.1530940384			0.0045307903			0.0006058695			0.0008040913			0.0035724456			0.0174834412			0.145457834			0.0050108018			0.0007341314			0.0084076272			0.0009841602			0.0018514741			0.0653042123			0.0028969916			0.0030939619			0.0092484485			0.0036745335			0.0218162593			0.0085935639			0.0024953189			0.0063165897			0.0068517155			0.0055630044			0.0102765877			0.0752702206			0.0066342275			0.0006242847			0.0060216491			0.0105334697			0.2886463106			0.0209873766			0.0023926217


			28			28			5			0.0006026461			0.0135719515			0.011376434			0.0112065701			0.0000660987			0.2862424552			0.1431502253			0.0535847619			0.0006800203			0.0022198977			0.011208714			0.0025359578			0.2884029448			0.1999945343			0.0153378667			0.0247625057			0.0006427459			0.0060021388			0.0073138527			0.224300608			0.1847692877			0.0087793581			0.0005050786			0.000905937			0.0040060706			0.0337077342			0.1676484197			0.0089382483			0.000817425			0.0098858848			0.0011584519			0.003776965			0.097474739			0.0054475092			0.003469765			0.0106037688			0.0041952771			0.0407503173			0.0164321568			0.0048436723			0.0073470171			0.0078593772			0.0061789458			0.02026885			0.105244495			0.010853231			0.0010429709			0.0068975054			0.0113745723			0.2923133373			0.0395339392			0.0045543294


			29			29			5			0.0005791168			0.0148299672			0.0124848913			0.012322682			0.0000693377			0.2893253565			0.1691435874			0.0853055492			0.0002313152			0.0027415021			0.0121596958			0.0024351738			0.2938780189			0.2176685929			0.0289514363			0.0459437892			0.00040895			0.0067126132			0.008046194			0.2423692197			0.2120561302			0.0167990886			0.0005186922			0.0011527025			0.0043282132			0.0612017773			0.1859857738			0.0162134208			0.0008522324			0.010755375			0.0009343293			0.0073662028			0.1287972629			0.0107543105			0.0038990632			0.011657998			0.0051061017			0.0703459531			0.030261362			0.0098626316			0.0086247381			0.0087586381			0.0072607431			0.0373265706			0.132383123			0.0189184286			0.0011106066			0.0077951094			0.0124970675			0.295784831			0.0680509284			0.0083923778


			30			30			5			0.0004527237			0.0160946846			0.0139353946			0.0132122757			0			0.2930416465			0.1927573979			0.1182645336			0.0003853964			0.0029755328			0.0132794911			0.0023906766			0.2984236181			0.2327615172			0.0511215478			0.0797045156			0.000626285			0.0073321857			0.0085994722			0.2583975494			0.2359097898			0.0314931348			0.0003082428			0.001280669			0.00480854			0.1001495942			0.2009578496			0.0298456717			0.0008760481			0.0118496483			0.0010187391			0.0147077721			0.1563229263			0.0200941041			0.0043296986			0.0131270597			0.0057484475			0.1052336916			0.0530869849			0.0190065019			0.0093069803			0.009561982			0.0077673644			0.0640603378			0.1562740803			0.0326569788			0.0012552394			0.0085171536			0.0135152247			0.2979494035			0.103208296			0.0149477581


			31			31			5			0.0005789936			0.0174600426			0.0149099231			0.0143333329			0.0000922503			0.2948687971			0.2106664032			0.1486232877			0.0004151811			0.0033747172			0.0144938175			0.0025744967			0.3016700745			0.2439855188			0.0805044621			0.1201145351			0.0006010793			0.0084847687			0.0095553994			0.2701759338			0.2547585368			0.0546935499			0.0004045375			0.0016859169			0.0052928841			0.141282618			0.2130678743			0.0513634942			0.000659387			0.013088055			0.0012621887			0.0282757524			0.180437237			0.0359797105			0.0048884791			0.0137858214			0.0063432255			0.1379403621			0.08187069			0.0351780578			0.0099733453			0.0108908853			0.0088142948			0.0962616876			0.177390784			0.0559113175			0.0015074107			0.0091746831			0.01449118			0.2999334335			0.1356816441			0.0275759418


			32			32			5			0.0003533093			0.0187508333			0.016170945			0.015637584			0.0007487992			0.2969990969			0.2268043607			0.1761983186			0.0001877341			0.0037240037			0.0158998687			0.0025150403			0.3039928973			0.2540046573			0.1107557341			0.1588634551			0.0002327671			0.0093527408			0.0103865881			0.2794627249			0.2708676755			0.0847821683			0.0002519148			0.001608685			0.0056952485			0.1770113707			0.2237357348			0.0790762529			0.0006585321			0.0139539642			0.0013390307			0.0517032817			0.201093182			0.0567064919			0.0052589327			0.0149122616			0.0070876218			0.1676610708			0.1104668677			0.0607296973			0.0110185258			0.0118511291			0.0094952518			0.1272226721			0.1953137815			0.0855319947			0.0019019913			0.0101025393			0.0158157069			0.3016785085			0.1650275588			0.0483898595


			33			33			5			0.0002652283			0.0198533796			0.0174441524			0.016868839			0.0011224791			0.2979462743			0.2389959097			0.2000239342			0.0003244086			0.0042801723			0.0171527248			0.002450133			0.3066086471			0.2623567283			0.1377010792			0.1926342398			0.0002218361			0.0102013666			0.0113006532			0.2875246406			0.2829678655			0.1143129319			0.0002320564			0.0021570947			0.0063888724			0.2067378014			0.2316592187			0.1070693955			0.0005591172			0.0149585707			0.0015501134			0.0847465843			0.218297109			0.0793789774			0.005942211			0.0161011126			0.0078507354			0.1933940947			0.135536164			0.0913098231			0.0118681723			0.0131449793			0.0104281427			0.1542009711			0.2088673711			0.1144338399			0.0018117714			0.010969284			0.0170569364			0.3026346862			0.1895482391			0.0766360909


			34			34			5			0.0003903895			0.0221086703			0.0187837873			0.0178059973			0.0028494438			0.298784107			0.2486573458			0.219678849			0.0003375603			0.0048143454			0.0184884258			0.0024744733			0.3076454103			0.2693834305			0.1616013944			0.2232311666			0.0002148916			0.0111337015			0.01290181			0.2943195403			0.2932782173			0.1409157217			0.000276894			0.0022072012			0.0070244959			0.2340209633			0.2388485819			0.1323728561			0.0005773148			0.0167405326			0.0018166156			0.1197498292			0.2326200753			0.101725921			0.0067228749			0.0175177939			0.0089010447			0.2156080157			0.1583886147			0.1213537231			0.0130229965			0.0142493974			0.011363918			0.1789403409			0.2216188014			0.1408599615			0.0024440133			0.0121412231			0.0182174519			0.3044140339			0.2112426907			0.1065799072


			35			35			5			0.0003305191			0.0232346095			0.0204575825			0.0192232709			0.0055594924			0.2992199361			0.2579734027			0.2367584705			0.0000179224			0.0052414322			0.0197737962			0.0025738629			0.3084929883			0.2749365568			0.183256641			0.2495698184			0.0002312239			0.0124678407			0.013759979			0.2997210622			0.3009656668			0.1643402129			0.0001167776			0.0025541799			0.007766956			0.2556039691			0.2442870885			0.1556082517			0.0003808055			0.0178876668			0.0017669011			0.1498080492			0.2433952093			0.1233776435			0.0069482839			0.019031886			0.0096317315			0.2340567708			0.1777745038			0.147832498			0.0140350461			0.0154930688			0.0125105986			0.1994352192			0.2309402078			0.164626807			0.0024571191			0.0132529009			0.019694671			0.3056702614			0.2291460484			0.1332048923


			36			36			5			0.000327193			0.0251933374			0.0219207499			0.0207824148			0.0110875554			0.3002953231			0.2644970715			0.2499329746			0			0.0056735468			0.0214330088			0.0024041145			0.3097694218			0.27990219			0.2004880458			0.2711398304			0.0003576383			0.0132192401			0.0148123335			0.3047853112			0.308689028			0.1841751784			0			0.0031240636			0.0081529999			0.2732257247			0.248751387			0.1756529659			0.0002267979			0.018942913			0.0019147638			0.1751203239			0.2531605065			0.1433913112			0.0081891268			0.020349877			0.0108893607			0.2488521785			0.193463102			0.1711276472			0.0151891196			0.0164806824			0.013460137			0.2161739767			0.2391507477			0.1841360033			0.0030315546			0.0143725974			0.020543525			0.3064084351			0.2433889657			0.1565578878


			37			37			5			0			0.0267368294			0.0235879738			0.0217623096			0.0217169784			0.3005363643			0.2700160742			0.2605573535			0.0000425496			0.0063026142			0.0228020325			0.0024407518			0.3101520538			0.2847567797			0.2150313556			0.2890495062			0.0000315072			0.0142328041			0.0161727238			0.3082906306			0.3136054873			0.2005976886			0.0000286011			0.0030871429			0.0090507567			0.2870012224			0.2527647316			0.1916715652			0.0003902096			0.020303715			0.002185923			0.1977178007			0.2602302432			0.1608347893			0.0088073602			0.0219448097			0.0117273433			0.2607219815			0.2057123184			0.1919161826			0.0161797907			0.0178249516			0.0142261647			0.2307470739			0.245703876			0.2010419816			0.0032964807			0.0153913321			0.0220260359			0.3067935109			0.2545934618			0.1779987812


			38			38			5			0.0000776098			0.0287017711			0.0250376426			0.023085868			0.0406182185			0.3007798195			0.2746441364			0.2700053155			0.0000484808			0.0072438903			0.0245159753			0.0023905498			0.3103222847			0.2880690098			0.2272225916			0.3043637276			0.0001457045			0.0153163113			0.0170490406			0.3108071983			0.3188880086			0.2148988545			0.0001579932			0.0038608438			0.0096911499			0.298424691			0.2560503483			0.2053573132			0.000320839			0.0215869546			0.0024325161			0.2164687067			0.2667574584			0.176320076			0.0095566558			0.0232905652			0.0129059311			0.2706522048			0.2166527361			0.2088249475			0.0173707455			0.0191138797			0.0150382007			0.2420465052			0.2509711683			0.2157678306			0.0037266347			0.0164279249			0.0235870481			0.3063141406			0.263807416			0.1957739294


			39			39			5			0.0001808431			0.0306896195			0.0268135853			0.0249839667			0.0680024177			0.3004977107			0.2788690925			0.277148217			0.0000150858			0.0075342292			0.0261263605			0.0023293186			0.3101881146			0.2905040085			0.2368023396			0.3162658513			0.0000470678			0.0167764481			0.0185543746			0.3139230013			0.322250247			0.2259587646			0.0001940881			0.004181325			0.0103678256			0.3075387776			0.2587396801			0.2162324041			0.000160847			0.0233159307			0.0024660472			0.2317605615			0.272044301			0.1890315562			0.0102665601			0.0249614436			0.0138547858			0.2782565355			0.2247838527			0.2223751694			0.0185874552			0.0205935612			0.0162883028			0.2514444888			0.2551236451			0.2267935425			0.004369291			0.0178280324			0.0250875223			0.3067625165			0.2721850872			0.2110614479


			40			40			5			0.0000141669			0.0321033485			0.0282062646			0.0261070244			0.09868747			0.2996934652			0.2813164294			0.2824121416			0.0000718186			0.0080088265			0.0278000366			0.0023706465			0.3105246127			0.2929673791			0.2439318746			0.3265749812			0			0.0177977011			0.0193559211			0.3145423532			0.3255566061			0.2352731973			0.0001154037			0.0045291828			0.0111263553			0.3154073954			0.2612044215			0.2258230895			0			0.0244047698			0.0027927423			0.2440926731			0.2760540247			0.199833408			0.0109673459			0.0265549775			0.0151682096			0.2853792906			0.2319826633			0.2341924906			0.0194738582			0.0216661673			0.0171182975			0.2589776516			0.258893311			0.2366101295			0.0046446314			0.0188352242			0.0262955315			0.3066949546			0.2784232497			0.2243389338


			41			1			7			0.014521406			0.0718762651			0.0630778447			0.0583221763			0.1332725883			0.3338890076			0.3151915669			0.3190606833			0.0161606018			0.0327450633			0.0584203899			0.0080726221			0.3313302994			0.3214544058			0.2839785218			0.3594580293			0.0138024474			0.0498659089			0.046889428			0.3371733427			0.3658641875			0.2679635584			0.0140532749			0.026936369			0.0337098725			0.3415986896			0.2865329683			0.2571769357			0.011055328			0.0569637306			0.0209564529			0.2732722759			0.3135168254			0.2341599315			0.0400972515			0.0606961586			0.0437360294			0.319417417			0.27167207			0.2700525522			0.0564626157			0.0548575409			0.0456144065			0.298089087			0.2919917405			0.2690518498			0.0299565382			0.0521990471			0.0570318289			0.341057539			0.3202766478			0.2630898654


			42			2			7			0.0133215338			0.068425104			0.0608045422			0.0560930111			0.1341911405			0.3232829869			0.3063561618			0.311186254			0.0153415874			0.0312596858			0.0564436801			0.0080551272			0.3213439584			0.3123207092			0.2791148424			0.351854831			0.0130527057			0.0480143838			0.0449180491			0.3283761442			0.3567141294			0.2639002204			0.0134194288			0.0259160269			0.0321934409			0.334246546			0.279235661			0.2522881031			0.010342692			0.0552396923			0.0201378521			0.2716244161			0.3068454862			0.2321450114			0.0381150134			0.0585065074			0.0424980745			0.3123452365			0.2675489783			0.2668479979			0.0546237975			0.0528059639			0.0439335778			0.2927328348			0.28563115			0.2648867667			0.0285243709			0.050159391			0.0551148616			0.331343025			0.3135070801			0.2592110336


			43			3			7			0.0126129445			0.0656327307			0.0578636304			0.0533380508			0.1308305413			0.3114726543			0.2976398468			0.3026894629			0.0140861152			0.0299124382			0.0536931343			0.0075016385			0.3116151989			0.3031848967			0.2733569741			0.343170315			0.0124601144			0.0459979214			0.0429962724			0.3192368746			0.3474314213			0.2582618892			0.0124773392			0.0244322959			0.0307884905			0.3268388808			0.2716278732			0.2461239845			0.0097157918			0.0528589711			0.0194727033			0.2681332231			0.3000353873			0.2282438874			0.036417637			0.056152951			0.04060084			0.3052352369			0.2618166506			0.2612148523			0.0520371012			0.0505773164			0.0421775095			0.2865403593			0.2792996466			0.2591900527			0.0269846637			0.0479300804			0.0529639944			0.3217169344			0.3069331348			0.252858907


			44			4			7			0.0116758365			0.062414892			0.0555770658			0.0512334481			0.1262579709			0.3013064265			0.2883781195			0.2939589322			0.0133799203			0.0283263829			0.0515805893			0.0075036669			0.3020634055			0.2950232625			0.2668465972			0.3343356252			0.0117294053			0.0440242402			0.0410527214			0.311407268			0.3377791047			0.2521044314			0.011914934			0.0228810012			0.0289750248			0.3186424673			0.2637310922			0.2391712219			0.0089976592			0.0503106453			0.0185949579			0.2636748254			0.2918162942			0.2234817743			0.0343541875			0.0534052141			0.0385305025			0.2969610095			0.2555508614			0.2547820508			0.049792964			0.0485593528			0.0399466716			0.2793180346			0.2712072432			0.2528810501			0.0258575566			0.0461730249			0.0503849499			0.3124688566			0.2996602356			0.2459191233


			45			5			7			0.010771621			0.0593874902			0.0527453534			0.0484318659			0.1208610237			0.2912978232			0.2777804136			0.2836653888			0.0125569077			0.0266137607			0.0490967445			0.0071560564			0.2929308712			0.2859193683			0.2601428926			0.3246695697			0.0109773492			0.0417559072			0.0389793478			0.3034795821			0.3273617923			0.2450037748			0.0112917041			0.0217770226			0.027824048			0.3103221655			0.2567798197			0.2319229841			0.0086175865			0.0482294261			0.0178441182			0.2575013041			0.285254091			0.2173714489			0.0329233147			0.0510882884			0.0367979072			0.2882790864			0.2485461384			0.2472098321			0.0473948009			0.0458845012			0.038373325			0.272120744			0.2641367912			0.2453175485			0.0244535897			0.0439264625			0.0482534021			0.3034026325			0.2911356986			0.2378412634


			46			6			7			0.0102358675			0.0565471165			0.050040517			0.0457769781			0.1147384271			0.2814596891			0.2669756413			0.2729859948			0.0119543793			0.025332626			0.0470805801			0.0068606762			0.2836357951			0.2769645154			0.2517821789			0.3135176897			0.0103169847			0.0396574736			0.0372392945			0.2946836054			0.3179449737			0.2365469187			0.0104790069			0.0204778947			0.0261770524			0.3010422587			0.2482781708			0.223371014			0.0081415186			0.0455764942			0.0172114521			0.2503670752			0.2760596871			0.2103649229			0.0309345126			0.0481549501			0.0351490043			0.2795918286			0.2411449999			0.2383282334			0.0450954027			0.0434759073			0.0362979472			0.2635594904			0.2561784089			0.23730205			0.0230293777			0.0418735631			0.0456041023			0.2941158712			0.2818495333			0.2298277169


			47			7			7			0.0094895819			0.0538193248			0.0474009141			0.0432384089			0.1091401875			0.2716977596			0.2570770979			0.2630198002			0.0111009376			0.0238693692			0.0449939519			0.0066721658			0.2758993804			0.2687266469			0.2440907806			0.3024725318			0.0099877669			0.0375710651			0.0350619927			0.2867102027			0.3079399765			0.228726089			0.0099867927			0.0190528072			0.024967825			0.2914382815			0.2404882908			0.2149790525			0.0075835008			0.0432804935			0.0163160097			0.2432933152			0.2682034671			0.2034891546			0.0291568954			0.0460334271			0.0334596895			0.2711388469			0.232712388			0.2302992791			0.0424361937			0.0411834009			0.0346226245			0.2556968331			0.2479294538			0.2285900414			0.0218857713			0.0397691503			0.0436573587			0.2853372693			0.2721604407			0.221152246


			48			8			7			0.0092411069			0.051161103			0.0446387343			0.0404929854			0.1033284143			0.2615144551			0.2463566661			0.2513470352			0.0104442546			0.0225898661			0.0424952991			0.0065692263			0.2654100358			0.259349525			0.2350663692			0.2904794812			0.0092631029			0.0355078503			0.0333422683			0.2763642669			0.2977109253			0.2198853493			0.009403904			0.0180216674			0.0233200751			0.2819176912			0.2322624326			0.2067756802			0.0070655416			0.0408649407			0.0158225894			0.2346878499			0.2590197027			0.195799917			0.0274355691			0.0440413915			0.0316505581			0.2618843615			0.22509785			0.2216775864			0.0404279716			0.0392881222			0.0329533294			0.2467046529			0.2395355999			0.2200280875			0.0204674117			0.0381247178			0.0413787812			0.2764737606			0.2632752657			0.2121001333


			49			9			7			0.0086202286			0.0480858162			0.0421190783			0.0382896028			0.0975556299			0.2512974441			0.2358414978			0.2404810637			0.0099729858			0.0214717481			0.0399875008			0.0061241281			0.2569774389			0.2498753518			0.2265670151			0.2783510685			0.0086535355			0.0333578251			0.0314485617			0.2670506835			0.2877970636			0.2117002904			0.008573222			0.0166898873			0.0224352498			0.2710295618			0.2238200456			0.1981120855			0.0065462394			0.0385975949			0.0149304075			0.2258341908			0.2499232441			0.1879164875			0.0260365512			0.0412448905			0.0296507962			0.2517833412			0.2161848247			0.2127620727			0.0382849798			0.0369915329			0.0310963299			0.2373069227			0.2306144834			0.2105496526			0.0195756257			0.0358452313			0.0389610417			0.2672100365			0.2537495792			0.2034154385


			50			10			7			0.0082417894			0.0455885492			0.0396259464			0.0359436497			0.0921263024			0.2414152473			0.2252071053			0.2292427868			0.0092826504			0.0200724658			0.0379817523			0.0059891152			0.2467813343			0.2403512001			0.2170450687			0.2660365105			0.0083464375			0.0316125788			0.0297406949			0.2568875253			0.2772865295			0.2024445981			0.0082853371			0.0157811865			0.0211012326			0.2607953846			0.2153129131			0.1897838563			0.0063532717			0.0364232548			0.0141561655			0.2170853615			0.2403904796			0.1802409887			0.0244151633			0.0387359485			0.0281488895			0.2420725375			0.2083155215			0.2037312537			0.0358119272			0.0349160656			0.0293418337			0.2284982502			0.2212540656			0.2012740225			0.0181619469			0.0339138284			0.0370176211			0.2574078143			0.2433478981			0.1939209104


			51			11			7			0.0076794261			0.0428192057			0.0369478762			0.0334633589			0.0867711008			0.2309228778			0.2148156464			0.2181012481			0.0087160962			0.0186867584			0.0355915129			0.0056458153			0.2374994755			0.2312475741			0.2082799226			0.2534424961			0.0076185581			0.0295869391			0.027923936			0.2468968183			0.2666577995			0.1940256357			0.0078493264			0.0147250555			0.0199785028			0.2501770258			0.2073497176			0.1810561419			0.0059647718			0.0339249484			0.0133439684			0.2081699371			0.2317242175			0.1724246442			0.022619186			0.036323484			0.0264569502			0.232974723			0.1994711906			0.194470644			0.0337943286			0.0329802111			0.0274633355			0.2195931226			0.2123471797			0.1925540268			0.0169977453			0.0321715921			0.0350554995			0.2483352572			0.2340492457			0.1846733093


			52			12			7			0.0073561752			0.0400387794			0.0347665623			0.0313904285			0.0814280212			0.2217616141			0.2052031904			0.2080104947			0.0079986835			0.0176174063			0.0335872658			0.0053031491			0.2289419323			0.221741721			0.1993847638			0.2420246452			0.0072116656			0.0277392603			0.0262096561			0.2372084856			0.2559699416			0.1857132465			0.0071226824			0.0137106171			0.0186356977			0.2396049649			0.1989541799			0.1732926816			0.0054148147			0.0318932571			0.0128429821			0.1991719753			0.2219600976			0.1650081128			0.0214393754			0.033965379			0.0247701369			0.2234361023			0.1912084967			0.1854400635			0.0313956663			0.0308778565			0.0260179248			0.2105614096			0.2039529681			0.1834573448			0.0159098413			0.0304286275			0.0327786393			0.2386648953			0.2239910513			0.1751942039


			53			13			7			0.0069511263			0.0375912227			0.0327538289			0.0294240452			0.0762273297			0.2120674849			0.1959358752			0.1973148882			0.0077671101			0.0164452419			0.0314941593			0.0052040126			0.2195112258			0.2127692103			0.1905230731			0.2301707119			0.006995488			0.0261126962			0.0248677768			0.2279047519			0.2459645718			0.1776930392			0.006804198			0.0128339408			0.0175479949			0.2291394621			0.191382587			0.1656402051			0.0051668882			0.0301383436			0.0120632686			0.1904108971			0.2134931386			0.1575764418			0.0201744605			0.0320520885			0.0235427879			0.2144018859			0.1838525087			0.1766348779			0.0295148417			0.0291562844			0.0244565085			0.2015574574			0.1952060908			0.1750098169			0.014923038			0.0281133			0.0309309456			0.2285983562			0.2143243849			0.1663051695


			54			14			7			0.0068361899			0.0350520387			0.0308349952			0.0274969842			0.0709503442			0.2025372088			0.186891675			0.1873955727			0.0069829081			0.0153670926			0.0294623747			0.0047606891			0.210392639			0.2031904161			0.1819790751			0.2178811729			0.0063715177			0.0241576191			0.023054406			0.218204245			0.236046344			0.1692878604			0.0065505346			0.0120346211			0.0164476112			0.2194233835			0.1830810755			0.1575722843			0.0049399682			0.0279882066			0.0112962453			0.1820427775			0.2047487348			0.1499304324			0.0187409129			0.029838521			0.021894481			0.2044423074			0.1760895401			0.1677243561			0.0277056545			0.0270036291			0.0229757056			0.1921103299			0.1868529171			0.1664704233			0.0139530851			0.0263731293			0.0290531069			0.2190891206			0.2043659687			0.1575413644


			55			15			7			0.0062517757			0.0329414979			0.0288742296			0.0257473495			0.0661129057			0.1940279007			0.1774841249			0.1783544123			0.0068020076			0.0143649839			0.0276750755			0.00476183			0.2012553066			0.1949848533			0.173653394			0.2074156702			0.0059269452			0.0230400078			0.0216435641			0.2091909498			0.226124227			0.1613281965			0.0059923753			0.0111735165			0.0156067265			0.209017992			0.1756413579			0.1501096636			0.0048668114			0.0261087995			0.0104905684			0.1738340259			0.1965012252			0.1427166462			0.0173579436			0.0279731769			0.020582132			0.1950394213			0.1685440689			0.1589072645			0.0256603006			0.0255894922			0.0212853085			0.1837128103			0.1786337644			0.1576991975			0.01291655			0.0250828546			0.0273600742			0.2096414715			0.1945552677			0.1494212747


			56			16			7			0.0057904287			0.0307818521			0.0268809665			0.0240086634			0.0592893772			0.1844998002			0.1687267423			0.1690401733			0.0064394334			0.0134452004			0.0257484671			0.0045128488			0.1926024854			0.1860965192			0.1654494852			0.1956933439			0.0057074241			0.0212560706			0.020302048			0.2001564056			0.2161952853			0.1538986862			0.0057844236			0.0103313746			0.0145667298			0.1987272799			0.1675495803			0.1429710537			0.0044792886			0.0244676359			0.0100849355			0.1653998345			0.1873694211			0.1356160641			0.0162775852			0.0259838253			0.0191164669			0.1855955124			0.1599323004			0.1500758976			0.0243569519			0.0239186995			0.0200251117			0.174816072			0.1700833887			0.149717778			0.0118728774			0.0233901888			0.0254929401			0.200065881			0.1850836426			0.1409941912


			57			17			7			0.005527664			0.0288835578			0.0253893659			0.0225548912			0.0507493243			0.1762067229			0.1607092321			0.1603582054			0.006058034			0.0127858417			0.0242617708			0.0042371186			0.1844052225			0.1778072715			0.1576451957			0.1844410747			0.005380007			0.0198667459			0.0190265924			0.1913252771			0.2066398412			0.1455612481			0.0053362977			0.0097223092			0.0138759939			0.188255623			0.1605190337			0.1355898678			0.0041342676			0.0229710992			0.009503264			0.1577791125			0.179205358			0.1285470128			0.015148839			0.0243586767			0.0179983228			0.1769818813			0.152488187			0.1419989765			0.0225245096			0.0224079285			0.0188051574			0.1664097905			0.162087664			0.141792044			0.0112267099			0.021535933			0.0236469675			0.190852806			0.1759113818			0.1328578442


			58			18			7			0.0052842405			0.0270084143			0.0234713703			0.0208452847			0.0423493832			0.1676965654			0.1522201896			0.1514543593			0.0055943723			0.0118327513			0.0225007366			0.0039497251			0.1758358926			0.1692758501			0.1495266408			0.17398265			0.0050095087			0.0185001157			0.0177606922			0.182078585			0.1972951889			0.1384968013			0.0051049907			0.0090972958			0.0128839547			0.1792357564			0.1534098834			0.128264308			0.0039728102			0.0216062218			0.0088006249			0.1498701721			0.1706403494			0.1220392808			0.0140793016			0.022655718			0.0168713555			0.168222487			0.1453902423			0.1343017966			0.0209986214			0.0209151618			0.0176097136			0.1582320482			0.1543778181			0.1343299448			0.0104899723			0.0201747045			0.0222467706			0.1829936355			0.1674253494			0.1256684661


			59			19			7			0.0049551995			0.0249288194			0.0217440519			0.0192422271			0.0372733362			0.1594431102			0.1442283094			0.1426158845			0.0054818089			0.0110546183			0.0210258421			0.0038436167			0.1674650311			0.1605648398			0.1417948008			0.1621551514			0.0048195655			0.0174244195			0.0164276455			0.1739870459			0.1878558546			0.1305986494			0.0047972472			0.0084701469			0.0119113745			0.1702152789			0.1461404413			0.1215646118			0.0036699243			0.0199197307			0.0081851901			0.1415244639			0.1620598882			0.1149258465			0.013291222			0.0209225453			0.0156953912			0.1596224904			0.1380966306			0.1269695908			0.0193580892			0.0196406394			0.0166357942			0.1504000574			0.1463341117			0.1265067905			0.0095540723			0.018837776			0.0205496773			0.1736862659			0.1579728425			0.117623724


			60			20			7			0.0046919421			0.0234471019			0.0203726385			0.0178273059			0.0340400152			0.150787279			0.1362771541			0.1348193586			0.0049667009			0.0103237443			0.0197061077			0.0035988188			0.1590494812			0.1524742395			0.1334661692			0.1515653431			0.004593357			0.0162212402			0.0153388735			0.1658149958			0.1789440811			0.1226015761			0.0046606115			0.0077926409			0.0111434292			0.1612195671			0.1389051825			0.1147426888			0.0035148175			0.0185070559			0.0074521638			0.1324674338			0.1537182182			0.1085066199			0.0122310463			0.0197718404			0.0143801793			0.1517470479			0.1309042573			0.119562529			0.0180447381			0.0182999726			0.0153603936			0.1428162307			0.1388372779			0.1195750609			0.0089219473			0.0172502026			0.019219121			0.1655957103			0.1488257051			0.1103356853


			61			21			7			0.0043954239			0.0216689445			0.0189106651			0.0164830275			0.0298281703			0.1429264247			0.1288770139			0.126441136			0.0048681921			0.0095467418			0.0180165805			0.0033522462			0.1488386095			0.1448931396			0.125105679			0.140750736			0.0042503793			0.0152003588			0.0144053297			0.1560894102			0.1697241813			0.1147198379			0.0041554081			0.0073760906			0.0101276627			0.1511871666			0.1320125759			0.1081700847			0.0032351369			0.0171339028			0.0071721561			0.122008279			0.1459071487			0.1016537994			0.0113669792			0.0180922132			0.0133645618			0.1432469636			0.1232071891			0.1119413897			0.0167286359			0.0168501828			0.0142539535			0.1346274912			0.130681321			0.1120902896			0.0082778865			0.0159933381			0.0176499896			0.1569501758			0.1402278692			0.1013034657


			62			22			7			0.0042050951			0.0201661475			0.0175267067			0.0152986292			0.0159896594			0.1311090887			0.1210646406			0.1156892329			0.0045823362			0.0088076973			0.0168358069			0.0029407425			0.1361994296			0.1342628002			0.1163314357			0.1268521249			0.0038581472			0.0139669189			0.0133755999			0.1426287889			0.1590746492			0.1047092006			0.0038964991			0.0066204732			0.0094655501			0.1384445578			0.1243197769			0.1012036055			0.0029423879			0.0157238208			0.0064182892			0.1125534922			0.1374827325			0.0953628048			0.0103545841			0.0167296603			0.0123683773			0.1358154267			0.1160559654			0.1036864519			0.0155000482			0.0156353228			0.0130912801			0.1261507869			0.1216298863			0.1026367769			0.0075053414			0.0150422771			0.0164648667			0.148173511			0.1299826056			0.0919483602


			63			23			7			0.003803988			0.0184916761			0.0162014104			0.0140355853			0.0115381302			0.1118495241			0.1115052924			0.0972432792			0.0042088018			0.0080499258			0.015519198			0.0029125991			0.1155240834			0.1169185191			0.1044068635			0.105329752			0.0034551129			0.0129506262			0.0119766137			0.1225956231			0.1406155974			0.0906576514			0.0036750587			0.0060669146			0.0086284308			0.1181996614			0.1119055152			0.0906468108			0.0027596795			0.0145808859			0.0059412867			0.098445788			0.1235329211			0.0858405679			0.0095900903			0.0153609235			0.0112911249			0.1242437437			0.1046760455			0.0912663862			0.014096681			0.014506775			0.0122616794			0.1137843579			0.1064236984			0.08753822			0.0070199557			0.0137410676			0.0152733456			0.1335746497			0.1132394075			0.0782977492


			64			24			7			0.0033967213			0.0168003924			0.0147403935			0.0127655957			0.0033439249			0.08277338			0.0908528939			0.0707787946			0.003832818			0.0074085412			0.0139091592			0.0027035512			0.0875389203			0.0926295742			0.0866379589			0.0773174316			0.0031876236			0.0119546726			0.011044642			0.0949730203			0.1138263941			0.0716048554			0.003411029			0.0058301957			0.0079989592			0.0915427506			0.0945606381			0.0727654472			0.0024850061			0.0132479966			0.0054589282			0.0792410821			0.1028752103			0.070281893			0.0090018874			0.014123193			0.0103431046			0.1044012979			0.0874662176			0.0725684538			0.012804959			0.0132032009			0.0111520933			0.0937773138			0.0833335519			0.0683895051			0.0066139074			0.0125625674			0.0137742246			0.1082706004			0.0890759453			0.0593958199


			65			25			7			0.0032007259			0.0155761261			0.0133356471			0.0114898365			0.0029467326			0.0441882722			0.0462195463			0.0322823226			0.003686473			0.0065328744			0.0125953257			0.0023094155			0.0486241095			0.0569371693			0.0560775958			0.0346794464			0.0030280303			0.0105633624			0.0101068635			0.0549908839			0.0740440637			0.043848116			0.0031897137			0.0051012016			0.007297677			0.0498052798			0.0666988492			0.0437896065			0.0023565241			0.0118789198			0.0050410703			0.0470350757			0.0680640265			0.0434399955			0.0078705875			0.0127592403			0.0095793949			0.0698425472			0.0596394576			0.0454993173			0.0115397405			0.0119893011			0.0101843355			0.0613825805			0.0475220047			0.0400557443			0.0060305786			0.0111931991			0.012484394			0.0723325834			0.0540680103			0.0312674083


			66			26			7			0.0029635848			0.0140275173			0.0119291097			0.0101160053			0.0025515796			0.0073330272			0.0077149044			0.0047715865			0.0033061053			0.0061623468			0.011568211			0.0020017384			0.0086226668			0.0119755473			0.0125636663			0.0044116508			0.0027292911			0.0096105654			0.0089049675			0.0105975447			0.0208296552			0.0080146948			0.0030793059			0.004831078			0.0066183647			0.0072900434			0.0207738504			0.0088152699			0.0022926494			0.0104532763			0.0043276036			0.008491517			0.0181840602			0.008936204			0.0073691928			0.0116171679			0.0085308738			0.0214971863			0.0174062159			0.0096706841			0.0101506254			0.0107064955			0.0090026557			0.0176835358			0.0094231227			0.0080979774			0.0052456297			0.010333987			0.0110517144			0.02028469			0.0119018983			0.0060084923


			67			27			7			0.0027584734			0.0114565352			0.009717931			0.0079215728			0.0023005004			0.0035519558			0.0030486765			0.003125743			0.002989175			0.0048804572			0.0094604082			0.0017615044			0.0024434533			0.0028146133			0.0033535173			0.0030025165			0.0025487358			0.0079930546			0.0071983091			0.0023197879			0.0039737658			0.0029870775			0.0026908799			0.003900904			0.0051825321			0.0024718547			0.0026537327			0.0033271476			0.0020535162			0.0081309713			0.0036948211			0.0020857833			0.0045859399			0.0035812398			0.0059876819			0.0097688548			0.0068082944			0.0032948633			0.0042627961			0.0029659653			0.0077223321			0.0085862521			0.0074286559			0.0040602246			0.0034551688			0.0045072185			0.0043651955			0.008333453			0.0088101681			0.0032637881			0.0048243813			0.0043158927


			68			28			7			0.0023333442			0.0077144098			0.0060762009			0.0047298209			0.0018518446			0.0027664849			0.0025453034			0.002822486			0.0025393097			0.0036488422			0.0062691416			0.0015912489			0.0017494255			0.0022665069			0.0028023669			0.0025069625			0.0020262315			0.0051146969			0.004941518			0.0019761156			0.0030918021			0.0024232313			0.0022353849			0.0029439814			0.0034451452			0.0020991117			0.0019184258			0.0026128511			0.0017439133			0.0046562203			0.0030179129			0.0018123642			0.0035622064			0.0030760283			0.0040556579			0.0066176001			0.0044973753			0.0026140737			0.003336682			0.0023058702			0.004829708			0.0050240229			0.0047854423			0.0031306972			0.0027347687			0.0035754847			0.0030113107			0.0055753984			0.0052096439			0.0025004728			0.0038337621			0.0033916305


			69			29			7			0.0020556736			0.0045399452			0.0040731416			0.0030465869			0.0015790523			0.0021335573			0.0020855593			0.002011494			0.002269184			0.0025255706			0.003525886			0.0013653403			0.0015366641			0.0017344287			0.0022228044			0.0021822562			0.0019778775			0.0032212557			0.0028362034			0.0014955152			0.0023068336			0.0015304051			0.0019577416			0.0021243182			0.0020680663			0.0017161448			0.0016578656			0.0021154501			0.0013727562			0.0028567209			0.0019537669			0.0012851395			0.0026634047			0.0024883589			0.0025209566			0.0037980012			0.0026644003			0.0021267859			0.0026017379			0.0018251088			0.0034055875			0.003101975			0.0031637293			0.0023432695			0.0022587299			0.0028876702			0.0023707608			0.0037845646			0.003350138			0.0021643117			0.0029173074			0.0026856626


			70			30			7			0.0016046746			0.0029396757			0.0026719801			0.0020570378			0.0012976228			0.0016963953			0.0015262828			0.0016763841			0.0017780582			0.0016282854			0.0022149456			0.0012531466			0.0013766425			0.001674103			0.0017081844			0.0017996435			0.0015250747			0.0021818969			0.0020063459			0.0013099125			0.0020976304			0.001495517			0.0016797235			0.0015865829			0.0017729152			0.0013341635			0.0012104047			0.0016721798			0.0012123977			0.001765041			0.0016603702			0.001333122			0.002132091			0.0019308233			0.0019041824			0.0025550211			0.0018029319			0.001774243			0.002153853			0.0016699323			0.0025866961			0.0021460529			0.0022545636			0.0020614469			0.0017162758			0.0023501313			0.0017873149			0.0027157743			0.0025943022			0.0020251391			0.0024040388			0.0021612225


			71			31			7			0.0013048298			0.0022069195			0.0022411658			0.0014733155			0.0011270377			0.0012563439			0.001121105			0.0013501024			0.0016400943			0.0013953858			0.0014993086			0.0010069542			0.0010489105			0.0011975546			0.0014100393			0.0015183669			0.0012698026			0.0015540157			0.0014093906			0.0011013246			0.0015895307			0.0012124549			0.0013668595			0.0011936417			0.0012134967			0.0012603785			0.0010144868			0.001155322			0.0009744859			0.0012684186			0.0013198202			0.0009564996			0.0015796801			0.0017174922			0.0014200517			0.0017910346			0.0012024315			0.0014290137			0.0014845746			0.0011792937			0.0019592128			0.0016243353			0.0016113576			0.0015338265			0.0013262784			0.0018117701			0.0012905785			0.0019955528			0.0017759618			0.0013350085			0.0019372304			0.0017339773


			72			32			7			0.000990695			0.0017397782			0.0015217084			0.0011660315			0.0008060209			0.0010042323			0.0008691755			0.0009610696			0.0012385807			0.0008752898			0.0011155143			0.0007125884			0.0006827349			0.0011634795			0.0010000898			0.0011654253			0.0008620099			0.0014565409			0.0010646954			0.0008810597			0.0013792322			0.0008669298			0.001107451			0.0009982386			0.0008452796			0.0008917006			0.0008255953			0.0008314127			0.0007441462			0.0009431008			0.0010455174			0.0008729095			0.0011418295			0.0013637055			0.0010775615			0.0013757357			0.0009905813			0.0011770026			0.0011550332			0.000965331			0.0015682705			0.0011567582			0.0014503922			0.0010639968			0.0010803611			0.001461518			0.0011015963			0.001758638			0.0013969982			0.0012320622			0.0013147374			0.0013734702


			73			33			7			0.0008869689			0.0012808003			0.0011444174			0.0008627502			0.0006462322			0.0007057679			0.0006895556			0.0006414686			0.0009280974			0.0007030975			0.000856566			0.0006328485			0.0004365755			0.0008082137			0.0006939499			0.0010756943			0.0006028797			0.0009701591			0.000885875			0.0006659572			0.0007515008			0.0007657421			0.0007581175			0.0006649483			0.0006353721			0.0007235598			0.0007478371			0.000729887			0.0005559418			0.0009498937			0.0007438542			0.0006196875			0.0008195998			0.0010266877			0.0008167729			0.0008682779			0.0007099424			0.0008336327			0.0009599788			0.0007776674			0.001223336			0.0005669747			0.0010755054			0.0008352112			0.0007351194			0.0009366687			0.0007388442			0.0012552848			0.001028985			0.0008517465			0.001053261			0.0009893014


			74			34			7			0.0006104071			0.0008040337			0.0007463385			0.0005427509			0.0003621636			0.0004960361			0.0004111326			0.0004863804			0.0005870558			0.0004241963			0.0003981418			0.0004762844			0.0003256896			0.0005387671			0.0004798119			0.0007435703			0.0004583326			0.0006508239			0.0005514639			0.0005089939			0.0007743805			0.0004078682			0.0006835547			0.000569256			0.0004068842			0.0005966843			0.0005231112			0.0004956547			0.0004620228			0.0005845595			0.0004427731			0.0004100118			0.0005422747			0.0005938473			0.0004301492			0.0005187736			0.0004097518			0.0006315775			0.0005786091			0.0003863942			0.0009560399			0.0004464491			0.0006644409			0.0004762092			0.0005334791			0.0005502282			0.0004482914			0.000838436			0.0007575583			0.0004592332			0.0007063419			0.000638987


			75			35			7			0.0001411759			0.0004416763			0.0004431198			0.0001262102			0.0002453211			0.000324109			0.0000898099			0.0002168849			0.0001518892			0.0002386811			0.000250849			0.0002384591			0			0.0003397426			0.0002772356			0.0003201599			0.0002476848			0.0003782418			0.0003085197			0.0001258657			0.0003351633			0.0002891764			0.0002595335			0.0003370578			0.0001500236			0.0003759456			0.0002141864			0.0002881133			0.00024182			0.0002640583			0.0002332039			0.0001194311			0.000147561			0.0005238717			0.0001908802			0.0002868595			0.0001839532			0.0003277509			0.0002139895			0.0001915906			0.0005715986			0.0001482562			0.0002841799			0.0001390976			0.0003430876			0.0002977319			0.0000476258			0.0002897652			0.000398158			0.0001247797			0.0002807225			0.0002346754


			76			36			7			0			0			0			0			0			0			0			0			0			0			0			0			0.0000463726			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0








Reads


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0





A1


A2


A3


A4


A7


A8


B1


B2


B3


B4


B5


B6


B7


C1


C2


C6


C7


D1


D5


E6


E7


G5


G6


G7


H5


H7


cycle number





Set Up


			User			Default


			Date & Time			20020401:125528


			Master File			TODO


			Plate File			C:\Program Files\Opticon Monitor\Plates\040102.plate


			Protocol File			C:\Program Files\Opticon Monitor\Protocols\040102.prot


			Opticon Monitor Data File			C:\Program Files\Opticon Monitor\Data\040102.tad


			Apply Norms & Zeroes			yes


						Quantitation:			Melting Curve:


			Subtract Blanks			no			no


			Subtract Baseline			lowest signal			lowest signal


			Color Correction			No -- Single Color Instrument


			Ct			HUH


			Protocol:


			Block mode:			Sample Calculation


			Lid Mode:			Constant 100C; Shutoff < 30C


			1. Incubate at 50.0 C for 00:02:00


			2. Incubate at 95.0 C for 00:10:00


			3. Incubate at 95.0 C for 00:00:15


			4. Incubate at 60.0 C for 00:01:00


			5. Plate Read


			6. Goto Line 3 For 39 Times More


			7. Perform Melting Curve from 60 C to 95 C ; read every 1.0 C; hold for 0:00:35 between reads.


			END


			Well			Contents			Label


			A1			Sample			18S NTC


			A2			Sample			female control #8


			A3			Sample			Gal 9 #26


			A4			Sample			Gal 13 #38


			A5			Sample			Vtg NTC


			A6			Sample			female control #8


			A7			Sample			Gal 9 #26


			A8			Sample			Gal 13 #38


			A9			Empty


			A10			Empty


			A11			Empty


			A12			Empty


			B1			Standard			18S


			B2			Sample			DMSO #11


			B3			Sample			Gal 9 #27


			B4			Sample			NAC


			B5			Standard			Vtg


			B6			Sample			DMSO #11


			B7			Sample			Gal 9 #27


			B8			Sample			NAC


			B9			Empty


			B10			Empty


			B11			Empty


			B12			Empty


			C1			Standard			18S


			C2			Sample			DMSO #12


			C3			Sample			Gal 9 #28


			C4			Empty


			C5			Standard			Vtg


			C6			Sample			DMSO #12


			C7			Sample			Gal 9 #28


			C8			Empty


			C9			Empty


			C10			Empty


			C11			Empty


			C12			Empty


			D1			Standard			18S


			D2			Sample			EE2 #16


			D3			Sample			Gal 10 #31


			D4			Empty


			D5			Standard			Vtg


			D6			Sample			EE2 #16


			D7			Sample			Gal 10 #31


			D8			Empty


			D9			Empty


			D10			Empty


			D11			Empty


			D12			Empty


			E1			Standard			18S


			E2			Sample			EE2 #17


			E3			Sample			Gal 10 #32


			E4			Empty


			E5			Standard			Vtg


			E6			Sample			EE2 #17


			E7			Sample			Gal 10 #32


			E8			Empty


			E9			Empty


			E10			Empty


			E11			Empty


			E12			Empty


			F1			Sample			male control #2
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Chart6


			Lake 260 M
7-Jul			0.3310197535			0.3310197535


			Lake 114 M
9-Jul			0.0044220672			0.0044220672


			Lake 260 M
25-Jul			0.1583061727			0.1583061727


			Lake 114 M			0.0165176085			0.0165176085


			Lake 114 F			0.3369749241			0.3369749241


			Lake 114 M
1-Sep			0.0061106393			0.0061106393


			Lake 260 M			1.1481262355			1.1481262355





Collection Date


Relative Vitellogenin 
Gene Expression


2.7533319371


-0.0118828325


1.6183537393


0.0305149232


2.1754703487


0.0067915622


6.234057131





7 July


			Band			Sample									Vg/18S						standard			standard			Sample


			Number			Number			Volume			Vol/1000						Average			deviation			error			Information


			RECT-   1						9976959.28			9977


			RECT-   2			1			3238454.47			3238			3.08												Lake 260 Indig			7-Jul


			RECT-   3						12662269.41			12662


			RECT-   4			2			5042468.53			5042			2.51												Lake 260 Indig


			RECT-   5						15444143.35			15444


			RECT-   6			3			5732123.64			5732			2.69												Lake 260 Indig


			RECT-   7						9176153.7			9176


			RECT-   8			4			1939035.94			1939			4.73												Lake 260 Indig


			RECT-   9						20990450			20990


			RECT-  10			5			5914447.11			5914			3.55												Lake 260 Indig


			RECT-  11						18359717.68			18360


			RECT-  12			6			7028210.19			7028			2.61												Lake 260 Indig


			RECT-  13						18884304.52			18884


			RECT-  14			7			7366412.9			7366			2.56												Lake 260 Indig


			RECT-  15						17249624.48			17250


			RECT-  16			8			7254299.22			7254			2.38												Lake 260 Indig


			RECT-  17						3783879.98			3784


			RECT-  18			9			7099764.38			7100			0.53												Lake 260 Indig


			RECT-  19						19743742.34			19744


			RECT-  20			10			6857618.21			6858			2.88			2.75			1.05			0.33			Lake 260 Indig


			RECT-  21						83386.5			83


			RECT-  22			11			5390986.75			5391			0.02												Lake 114 Indig


			RECT-  23						-129173.59			-129


			RECT-  24			12			6319333.14			6319			-0.02												Lake 114 Indig


			RECT-  25						-122311.39			-122


			RECT-  26			13			7017564.63			7018			-0.02												Lake 114 Indig


			RECT-  27						-40509.46			-41


			RECT-  28			14			5235075.09			5235			-0.01												Lake 114 Indig


			RECT-  29						-66756.59			-67


			RECT-  30			15			6383211.79			6383			-0.01												Lake 114 Indig


			RECT-  31						-49278.08			-49


			RECT-  32			16			5050062.02			5050			-0.01												Lake 114 Indig


			RECT-  33						-126930.69			-127


			RECT-  34			17			5647740.84			5648			-0.02												Lake 114 Indig


			RECT-  35						-125290.88			-125


			RECT-  36			18			5635777.92			5636			-0.02			-0.01			0.01			0.00			Lake 114 Indig


																		Average			std dev			std error


															Lake 260 Indig			2.7533			1.0468			0.3310


															Lake 114 Indig			-0.0119			0.0125			0.0044








25 July


			Name			Volume			Vol./1000			Vg/18S			Vg/Vg+18s			Area						Average			Std dev			std error


			RECT-   1			14118705.94			14118.70594									1314


			RECT-   2			7322957.43			7322.95743			1.9280			0.6585			1314


			RECT-   3			12063033.72			12063.03372									1314


			RECT-   4			7485611.7			7485.6117			1.6115			0.6171			1314


			RECT-   5			9590668.97			9590.66897									1342


			RECT-   6			8981118.28			8981.11828			1.0679			0.5164			1332


			RECT-   7			9231434.06			9231.43406									1309


			RECT-   8			5976937.36			5976.93736			1.5445			0.6070			1332


			RECT-   9			12667804.82			12667.80482									1314


			RECT-  10			6472317.01			6472.31701			1.9572			0.6618			1314


			RECT-  11			4921262.29			4921.26229									1314


			RECT-  12			6518803.6			6518.8036			0.7549			0.4302			1314


			RECT-  13			8991055.78			8991.05578									1314


			RECT-  14			7499581.24			7499.58124			1.1989			0.5452			1314


			RECT-  15			15119040.3			15119.0403									1314


			RECT-  16			8283868.22			8283.86822			1.8251			0.6460			1314


			RECT-  17			11584163.73			11584.16373									1314


			RECT-  18			11093412.87			11093.41287			1.0442			0.5108			1314


			RECT-  19			14759855.15			14759.85515									1314


			RECT-  20			9469194.38			9469.19438			1.5587			0.6092			1314


			RECT-  21			11817389.08			11817.38908									1314


			RECT-  22			5154171.35			5154.17135			2.2928			0.6963			1314


			RECT-  23			15297073.55			15297.07355									1314


			RECT-  24			5802113.91			5802.11391			2.6365			0.7250			1314						1.6183537393			0.5483886685			0.1583061727			Lake 260 males


			RECT-  25			517097.38			517.09738									1314															25-Jul


			RECT-  26			9340571.8			9340.5718			0.0554			0.0525			1314


			RECT-  27			187919.44			187.91944									1314


			RECT-  28			4994484.67			4994.48467			0.0376			0.0363			1314


			RECT-  29			644335.37			644.33537									1314


			RECT-  30			4451834.74			4451.83474			0.1447			0.1264			1314


			RECT-  31			-62284.1			-62.2841									1314


			RECT-  32			8405961.79			8405.96179			-0.0074			-0.0075			1314


			RECT-  33			-108225.71			-108.22571									1314


			RECT-  34			9873778.19			9873.77819			-0.0110			-0.0111			1314


			RECT-  35			-44650.42			-44.65042									1314


			RECT-  36			8687665.9			8687.6659			-0.0051			-0.0052			1314


			RECT-  37			51430.07			51.43007									1314


			RECT-  38			4339970.66			4339.97066			0.0119			0.0117			1314


			RECT-  39			9896.16			9.89616									1314


			RECT-  40			8899222.98			8899.22298			0.0011			0.0011			1314


			RECT-  41			509483.41			509.48341									1314


			RECT-  42			10734695.79			10734.69579			0.0475			0.0453			1314						0.0305149232			0.0495528256			0.0165176085			Lake 114 males


			RECT-  43			19877625.96			19877.62596									1314															25-Jul


			RECT-  44			9585909.29			9585.90929			2.0736			0.6747			1314


			RECT-  45			23380974.11			23380.97411									1314


			RECT-  46			8663498.32			8663.49832			2.6988			0.7296			1314


			RECT-  47			21564293.73			21564.29373									1314


			RECT-  48			8564250.27			8564.25027			2.5179			0.7157			1314


			RECT-  49			19508428.17			19508.42817									1314


			RECT-  50			5626342.49			5626.34249			3.4673			0.7762			1314


			RECT-  51			12849398.72			12849.39872									1314


			RECT-  52			9850358.04			9850.35804			1.3045			0.5661			1314


			RECT-  53			14271175.07			14271.17507									1314


			RECT-  54			6021862.71			6021.86271			2.3699			0.7033			1314


			RECT-  55			3559375.02			3559.37502									1314


			RECT-  56			4470244.93			4470.24493			0.7962			0.4433			1314						2.1754703487			0.8915518471			0.3369749241			Lake 113 females


																																	25-Jul


																																	Lake 260 (M)			1.6184			0.5484			0.1583


									Lake 260 (M)						0.6019622561			0.6879979042			0.515926608			0.0860356481									Lake 114 (M)			0.0305			0.0496			0.0165


									Lake 114 (M)						0.0277302804			0.0717876014			-0.0163270406			0.044057321									Lake 114 (F)			2.1755			0.8916			0.3370


									Lake 114 (F)						0.6583976313			0.7733676439			0.5434276187			0.1149700126








25 July


			0			0			0
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+1 StDev


-1 StDev


Treatment


Pixel density
Vg/Vg+18s


ELA Indigenous
July 25 FHM Livers
17 Cycles





Sept


			Lake 260 (M)			0.1583061727			0.1583061727


			Lake 114 (M)			0.0165176085			0.0165176085


			Lake 114 (F)			0.3369749241			0.3369749241





25 July Indigenous


1.6183537393


0.0305149232


2.1754703487





All


			Sample									Vtg/18S						Standard						Sample


			Number			Volume			Vol/1000						Average			Deviation						Information


						12578.22			13


			70			5217944.47			5218			0.00												Lake 114 Indig


						-22310.07			-22


			71			4693488.9			4693			-0.00												Lake 114 Indig


						-7711.5			-8


			72			5326884.44			5327			-0.00												Lake 114 Indig


						83517.45			84


			73			5965456.69			5965			0.01												Lake 114 Indig


						-10526.04			-11


			74			6834597.01			6835			-0.00												Lake 114 Indig


						46230.52			46


			76			1969078.25			1969			0.02												Lake 114 Indig


						-7672.08			-8


			77			4341053.56			4341			-0.00												Lake 114 Indig


						37109.5			37


			78			3672287.51			3672			0.01												Lake 114 Indig


						98460.01			98


			79			4770745.75			4771			0.02			0.01			0.01			0.01			Lake 114 Indig


						21557750.27			21558


			80			2654428.62			2654			8.12												Lake 260 Indig


						12642264.35			12642


			81			4449520.54			4450			2.84												Lake 260 Indig


						15167527.19			15168


			82			6515425.29			6515			2.33												Lake 260 Indig


						9847248.22			9847


			83			9145117.86			9145			1.08												Lake 260 Indig


						31397537.97			31398


			84			3661633.52			3662			8.57												Lake 260 Indig


						28873011.7			28873


			85			3086928.52			3087			9.35												Lake 260 Indig


						36588247.01			36588


			86			4654033.99			4654			7.86												Lake 260 Indig


						40118767.16			40119


			87			3997762.74			3998			10.04												Lake 260 Indig


						27922338.29			27922


			88			2819031.04			2819			9.90												Lake 260 Indig


						15085120.48			15085


			89			6724685.07			6725			2.24			6.23			3.63			1.15			Lake 260 Indig


															Lake 114 Indig			0.0068			0.0106			0.0061


															Lake 260 Indig			6.2341			3.6307			1.1481


																		6.234057131			3.6306939457			1.1481262355








			


									Average			std dev			std error


			7-Jul			Lake 260 M			2.8			1.0			0.3


			9-Jul			Lake 114 M			-0.0			0.0			0.0


			25-Jul			Lake 260 M			1.6			0.5			0.2


						Lake 114 M			0.0			0.0			0.0


						Lake 114 F			2.2			0.9			0.3


			1-Sep			Lake 114 M			0.0			0.0			0.0


						Lake 260 M			6.2			3.6			1.1








			0			0.3310197535			0.3310197535


			0			0.0044220672			0.0044220672


			0			0.1583061727			0.1583061727


			0			0.0165176085			0.0165176085


			0			0.3369749241			0.3369749241


			0			0.0061106393			0.0061106393


			0			1.1481262355			1.1481262355





Vitellogenin Gene Expression
Male Fathead Minnows





			0			0.3310197535			0.3310197535


			0			0.0044220672			0.0044220672


			0			0.1583061727			0.1583061727


			0			0.0165176085			0.0165176085


			0			0.3369749241			0.3369749241


			0			0.0061106393			0.0061106393


			0			1.1481262355			1.1481262355





Collection Date


Relative Vitellogenin 
Gene Expression
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Chart1


			Lake 442			Lake 442			0.34143547			0.34143547


			Lake 260			Lake 260			0.372917			0.372917





Vg/18S


Fathead Minnow Females
May 2003


0.65703685


1.43319843





Sheet1


			


									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			B3			10			18.595			1.846			0.0110078914						B9			10			10.424			1.853			0.3016286209


			B4			10			18.837			1.849			0.0093841859			0.0101960386			B10			10			11.17			1.886			0.181661299			0.2416449599


			C3			11			16.887			1.918			0.0253126578						C9			11			10.311			1.936			0.2986056086


			C4			11			16.888			1.938			0.0238407435			0.0245767007			C10			11			11.001			1.935			0.1893581809			0.2439818947


			A5			17			11.24			1.816			1						A11			17			8.481			1.865			1


			E5			17			11.47			1.841			0.8689880508			0.9344940254			E11			17			9.18			1.832			0.6548647837			0.8274323919


			B5			18			11.714			1.828			0.7513626573						B11			18			9.163			1.834			0.6612925597


			F5			18			12.31			1.783			0.538489943			0.6449263002			F11			18			10.745			1.728			0.2900445557			0.4756685577


			A1			21			12.754			1.723			0.4389787434						A7			21			8.649			1.869			0.9002931012


			A2			21			13.208			1.762			0.3278548243			0.3834167839			A8			21			8.504			1.866			0.9857526134			0.9430228573


			C1			23			14.03			1.779			0.2005609304						C7			23			10.114			1.797			0.3840172395


			C2			23			14.029			1.771			0.2030186287			0.2017897796			C8			23			9.44			1.813			0.565229891			0.4746235652


			D1			24			12.239			1.806			0.5541225144						D7			24			10.544			1.715			0.3287845106


			D2			24			12.623			1.794			0.4457712111			0.4999468628			D8			24			9.688			1.859			0.4730976943			0.4009411024


			E1			25			12.876			1.818			0.3761662321						E7			25			11.769			1.698			0.17548943


			E2			25			12.868			1.831			0.3734917508			0.3748289914			E8			25			9.925			1.814			0.4232600541			0.299374742


			F1			26			11.635			1.824			0.7887424243						F7			26			11.724			1.698			0.1795966326


			F2			26			11.863			1.869			0.6773491322			0.7330457783			F8			26			10.34			1.815			0.3301072857			0.2548519592


			H1			28			11.444			1.780			0.8890287833						H7			28			11.154			1.765			0.2191330266


			H2			28			11.622			1.835			0.7930785885			0.8410536859			H8			28			10.793			1.800			0.2569877605			0.2380603935


			C3			31			12.242			1.784			0.5599246233						C9			31			9.656			1.873			0.4783653348


			C4			31			12.344			1.551			0.6160419968			0.5879833101			C10			31			9.83			1.825			0.4441955502			0.4612804425


			D3			32			17.934			1.743			0.0242623352						D9			32			12.994			1.850			0.0622283792


			D4			32			18.039			1.763			0.0211375242			0.0226999297			D10			32			12.593			1.752			0.0997856006			0.0810069899


			F3			34			11.423			1.829			0.8953532621						F9			34			9.36			1.855			0.5809243937


			F4			34			11.353			1.767			0.9376711615			0.9165122118			F10			34			9.411			1.858			0.5619496239			0.5714370088


												Vg						18S						vg/18S			Avg			St. Error


									10			0.0101960386						0.2416449599						0.0421942945


									11			0.0245767007						0.2439818947						0.1007316576


									17			0.9344940254						0.8274323919						1.1293901889


									18			0.6449263002						0.4756685577						1.3558312606			0.6570368504			0.3414354673


									21			0.3834167839						0.9430228573						0.4065827047


									23			0.2017897796						0.4746235652						0.4251575235


									24			0.4999468628						0.4009411024						1.2469334268


									25			0.3748289914						0.299374742						1.2520394637


									26			0.7330457783						0.2548519592						2.8763592035


									28			0.8410536859						0.2380603935						3.5329425167


									31			0.5879833101						0.4612804425						1.2746764351


									32			0.0226999297						0.0810069899						0.2802218643


									34			0.9165122118						0.5714370088						1.6038726889			1.4331984252			0.3729173962


												Lake 442						0.65703685			0.34143547


												Lake 260						1.43319843			0.372917


						*Mean ± Standard Error; Dynamo SybrGreen Protocol


						Vg / 18S= ratio of 2-delta-c(T) values


						R2 values> 0.980


						n=4 (Lake 442); n=9 (Lake 260)
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									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			D3			112			13.873			1.823			0.1548788833						D9			112			10.691			1.800			0.2504937905


			D4			112			13.843			1.823			0.1578172989			0.1563480911			D10			112			10.753			1.786			0.2462821318			0.2483879611


			E3			113			16.224			1.828			0.0371953028						E9			113			12.325			1.664			0.1312401475


			E4			113			15.588			1.804			0.0581990263			0.0476971646			E10			113			10.866			1.814			0.2215111886			0.1763756681


			F3			114			16.242			1.700			0.0547505738						F9			114			9.236			1.735			0.6088660666


			F4			114			16.087			1.697			0.0599223793			0.0573364765			F10			114			8.336			1.726			1			0.8044330333


			G3			115			15.143			1.848			0.0680961425						G9			115			11.032			1.875			0.1835692317


			G4			115			14.88			1.845			0.080527189			0.0743116657			G10			115			11.385			1.798			0.1672599223			0.175414577


			H3			116			20.26			1.718			0.0058644372						H9			116			11.626			1.798			0.145099753


			H4			116			20.241			1.739			0.0052863841			0.0055754106			H10			116			12.329			1.642			0.1378899876			0.1414948703


			A5			117			14.607			1.799			0.1048777609						A11			117			9.377			1.886			0.5165339418


			E5			117			14.345			1.890			0.1026104343			0.1037440976			E11			117			10.586			1.764			0.2788976966			0.3977158192


			B5			118			16.651			1.801			0.031349564						B11			118			9.61			1.915			0.4368947064


			F5			118			16.715			1.783			0.0320921835			0.0317208737			F11			118			10.739			1.842			0.2303271296			0.333610918


			C5			119			11.276			1.852			0.7307121541						C11			119			10.118			1.856			0.3323053202


			G5			119			11.249			1.802			0.7528902567			0.7418012054			G11			119			11.022			1.782			0.2118299501			0.2720676352


			D5			120			10.767			1.978			1						D11			120			10.629			1.837			0.2478263497


			H5			120			11.014			1.815			0.8631257319			0.9315628659			H11			120												0.2478263497


												Vg						18S						vg/18S			Avg			St. Error


									112			0.156						0.2483879611						0.6294511633


									113			0.0476971646						0.1763756681						0.2704293914


									114			0.057						0.8044330333						0.0712756366


									115			0.074						0.175414577						0.423634495


									116			0.006						0.1414948703						0.0394036238


									117			0.104						0.3977158192						0.2608498144


									118			0.032						0.333610918						0.0950834401			0.2557325092			0.081


									119			0.742						0.2720676352						2.7265323381


									120			0.9315628659						0.2478263497						3.7589338948			3.2427331165			0.516


															Lake 442						0.2557325092			0.0808775592


															Lake 260						3.2427331165			0.5162007783


												*Mean ± Standard Error; Dynamo SybrGreen Protocol


												Vg / 18S= ratio of 2-delta-c(T) values


												R2 values> 0.980


												n=7 (Lake 442); n=2 (Lake 260)
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									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			A1			1			27.885			1.528			0.0008368937						A7			1			10.263			1.801			0.4539121913


			A2			1			28.28			1.635			0.0002213878			0.0005291407			A8			1			10.403			1.839			0.4051083885			0.4295102899


			B1			2			27.794			1.626			0.0003082142						B7			2			9.535			1.845			0.6860844818


			B2			2			29.122			1.626			0.0001609001			0.0002345571			B8			2			9.467			1.872			0.7096255565			0.6978550191


			C1			3			28.203			1.588			0.000378593						C7			3			10.058			1.885			0.4861550086


			C2			3			28.808			1.632			0.0001760872			0.0002773401			C8			3			9.727			1.879			0.6010509319			0.5436029702


			D1			4			28.134			1.592			0.0003748825						D7			4			10.026			1.796			0.5231913028


			D2			4			29.084			1.640			0.0001405787			0.0002577306			D8			4			9.981			1.842			0.5231286772			0.52315999


			E1			5			28.079			1.642			0.0002281837						E7			5			10.291			1.801			0.4463711347


			E2			5			28.393			1.673			0.0001407035			0.0001844436			E8			5			9.316			1.884			0.7781801954			0.6122756651


			F1			6			28.775			1.610			0.0002270588						F7			6			10.798			1.704			0.3675802143


			F2			6			29.211			1.635			0.0001401235			0.0001835912			F8			6			10.101			1.826			0.4910141947			0.4292972045


			G1			7			27.761			1.622			0.0003249596						G7			7			11.868			1.727			0.1995707453


			G2			7			29.059			1.651			0.0001269336			0.0002259466			G8			7			11.051			1.722			0.3142085557			0.2568896505


			H1			8			28.679			1.627			0.0001976678						H7			8			12.037			1.715			0.1861500326


			H2			8			28.966			1.635			0.0001576673			0.0001776675			H8			8			12.537			1.655			0.1617192011			0.1739346168


			A3			9			26.542			1.541			0.0012995369						A9			9			9.232			1.867			0.8230633798


			A4			9			27.7									0.0012995369			A10			9			10.653			1.863			0.3400458121			0.5815545959


			D3			12			26.428			1.734			0.0002237028						D9			12			9.882			1.958			0.5239169146


			D4			12			26.314			1.685			0.0003673588			0.0002955308			D10			12			10.916			1.880			0.2837296468			0.4038232807


			E3			13			27.337			1.722			0.0001517086						E9			13			10.216			1.872			0.4436869246


			E4			13			26.644			1.658			0.0003995245			0.0002756165			E10			13			10.039			1.848			0.5029675156			0.4733272201


			F3			14			19.856			1.907			0.0036589194						F9			14			11.649			1.888			0.1764622439


			F4			14			19.582			1.785			0.0076294353			0.0056441773			F10			14			11.226			1.868			0.2368161628			0.2066392034


			G3			15			31.276			1.279			0.0070422993						G9			15			12.216			1.730			0.1640971857


			G4			15			30.519			1.594			0.0001201973			0.0035812483			G10			15			15.388			1.601			0.0476163547			0.1058567702


			H3			16			24.502			1.750			0.0005716647						H9			16			14.694			1.631			0.0594076697


			H4			16			24.183			1.739			0.0007458284			0.0006587465			H10			16			18.004			1.428			0.03920391			0.0493057898


			C5			19			11.807			1.791			0.687489151						C11			19			8.92			1.819			1


			G5			19			12.679			1.779			0.4179036269			0.552696389			G11			19			17.378			1.338						1


			D5			20			11.164			1.792			1						D11			20			9.059			1.855			0.9177298689


			H5			20			12.04			1.753			0.6115361378			0.8057680689			H11			20			24.538			1.167						0.9177298689


			B1			22			17.313			1.754			0.0315992373						B7			22			13.78			1.839			0.0518074884


			B2			22			18.116			1.750			0.0204374507			0.026018344			B8			22			13.441			1.813			0.0678709861			0.0598392373


			G1			27			12.359			1.793			0.4977781079						G7			27			12.009			1.725			0.1856865825


			G2			27			12.552			1.859			0.4228142484			0.4602961781			G8			27			10.479			1.790			0.4033809742			0.2945337784


			A3			29			11.218			1.816			0.9682878048						A9			29			9.04			1.831			0.9299945069


			A4			29			11.582			1.761			0.7892722051			0.8787800049			A10			29			9.071			1.851			0.9111933752			0.9205939411


			B3			30			13.311			1.784			0.2885814528						B9			30			9.732			1.818			0.6153748172


			B4			30			13.332			1.779			0.2867241896			0.2876528212			B10			30			9.677			1.821			0.6351709644			0.6252728908


			E3			33			11.899			1.791			0.6516725471						E9			33			8.994			1.851			0.9554518132


			E4			33			11.284			1.791			0.9324693668			0.7920709569			E10			33			8.923			1.843			0.9981671074			0.9768094603


			G3			35			11.726			1.821			0.7139375753						G9			35			9.515			1.815			0.7013954045


			G4			35			11.58			1.802			0.7826976834			0.7483176294			G10			35			9.644			1.823			0.6475426013			0.6744690029


			H3			36			11.501			1.700			0.8363230092						H9			36			9.29			1.845			0.7971649001


			H4			36			11.494			1.795			0.8244690503			0.8303960298			H10			36			9.342			1.848			0.7716385307			0.7844017154


												Vg						18S						vg/18S			Avg			St. Error


									1			0.0005291407						0.4295102899						0.0012319629


									2			0.0002345571						0.6978550191						0.0003361116


									3			0.0002773401						0.5436029702						0.0005101888


									4			0.0002577306						0.52315999						0.0004926421


									5			0.0001844436						0.6122756651						0.0003012428


									6			0.0001835912						0.4292972045						0.0004276552


									7			0.0002259466						0.2568896505						0.0008795472


									8			0.0001776675						0.1739346168						0.0010214616


									9			0.0012995369						0.5815545959						0.0022345914			0.000826156			0.000206657


									12			0.0002955308						0.4038232807						0.000731832


									13			0.0002756165						0.4733272201						0.0005822959


									14			0.0056441773						0.2066392034						0.0273141652


									15			0.0035812483						0.1058567702						0.0338310744


									16			0.0006587465						0.0493057898						0.0133604298			0.0151639595			0.0067832611


									19			0.552696389						1						0.552696389


									20			0.8057680689						0.9177298689						0.8780013555


									22			0.026018344						0.0598392373						0.4348040713


									27			0.4602961781						0.2945337784						1.5627958894


									29			0.8787800049						0.9205939411						0.9545793924


									30			0.2876528212						0.6252728908						0.4600436472


									33			0.7920709569						0.9768094603						0.8108755997


									35			0.7483176294						0.6744690029						1.1094915054


									36			0.8303960298						0.7844017154						1.0586361726			0.8691026692			0.1202863114


															Lake 114						0.000826156			0.00020666


															Lake 442						0.015163959			0.00678326


															Lake 260						0.869102669			0.12028631


						*Mean ± Standard Error; Dynamo SybrGreen Protocol


						Vg / 18S= ratio of 2-delta-c(T) values


						R2 values> 0.980


						n=9 (Lake 114); n=5 (Lake 442); n=9 (Lake 260)





Study Number 3-45 (2003 ELA)
May FHM Adult Male 
Dynamo Protocol-Livers
Vitellogenin Results





Sheet1


			0			0			0.00020666			0.00020666


			0			0			0.00678326			0.00678326


			0			0			0.12028631			0.12028631





Vg / 18S


Vitellogenin Expression by Dynamo QPCR*
Study Number 3-45 ( ELA)
FHM Male Liver-May 2003





Sheet2


			0			0			0.00020666			0.00020666


			0			0			0.00678326			0.00678326


			0			0			0.12028631			0.12028631





Vg/18S


Fathead Minnow Males
May 2003





Sheet3


			*Mean ± Standard Error (n=5); Dynamo SybrGreen Protocol


			Vg / 18S= ratio of 2-delta-c(T) values


			** n=4


			R2 values> 0.980


																		0.0005291407			0.4295102899


																		0.0002345571			0.6978550191


																		0.0002773401			0.5436029702


																		0.0002577306			0.52315999


																		0.0001844436			0.6122756651


																		0.0001835912			0.4292972045


																		0.0002259466			0.2568896505


																		0.0001776675			0.1739346168


																		0.0380387062			0.5815545959


																		0.0002955308			0.4038232807


																		0.0002756165			0.4733272201


																		0.0056441773			0.2066392034


																		0.0035812483			0.1058567702


																		0.0006587465			0.0493057898


																		0.552696389			1


																		0.8057680689			0.9177298689


																		0.026018344			0.0598392373


																		0.4602961781			0.2945337784


																		0.8787800049			0.9205939411


																		0.2876528212			0.6252728908


																		0.7920709569			0.9768094603


																		0.7483176294			0.6744690029


																		0.8303960298			0.7844017154








			










Microsoft_Excel_97-2003_Worksheet5.xls

Chart1


			Lake 114			Lake 114			0.0024868173			0.0024868173


			Lake 442			Lake 442			0.0945627639			0.0945627639


			Lake 260			Lake 260			0.4276323348			0.4276323348





Vg/18S


Fathead Minnow Males
September 2003


0.0032175266


0.2280809739


1.6193396801





Sheet1


			


									Vg																		18S


			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate			Well			Sample			C(T)			Efficiency			2 delta c(T)			Duplicate


			No.			No.			(cycles)									Average			No.			No.			(cycles)									Average


			G1			87			31.193			1.713			0.0000309284						G7			87


			G2			87			29.564			1.774			0.0000400823			0.0000355053			G8			87


			H1			88			29.264			1.753			0.0000583171						H7			88


			H2			88			30.813			1.663			0.000066424			0.0000623706			H8			88


			A3			89															A9			89			10.01			1.799			0.7713471058


			A4			89			26.231			1.763			0.0002962217			0.0002962217			A10			89			10.064			1.810			0.7450480506			0.7581975782


			B3			90			27.19			1.880			0.0000643407						B9			90			10.118			1.863			0.7101977973


			B4			90			27.199			1.442			0.0037084397			0.0018863902			B10			90			10.029			1.895			0.7447764155			0.7274871064


			C3			91			28.773			1.798			0.0000503932						C9			91			10.41			1.918			0.577860594


			C4			91			28.826			1.708			0.0001162512			0.0000833222			C10			91			10.362			1.917			0.5964271252			0.5871438596


			D3			92			28.8			1.733			0.0000923434						D9			92			10.213			1.869			0.6680944313


			D4			92			28.736			1.695			0.0001384696			0.0001154065			D10			92			10.367			1.875			0.6052297452			0.6366620882


			E3			93															E9			93			12.35			1.794			0.1966449378


			E4			93			29.668			1.701			0.0000792314			0.0000792314			E10			93			13.422			1.712			0.1260212875			0.1613331127


			F3			94			31.382			1.673			0.0000440316						F9			94			26.334			1.248			0.0245192493


			F4			94			29.888			1.560			0.0003361924			0.000190112			F10			94												0.0122596247


			G3			95			31.411			1.688			0.000036769						G9			95


			G4			95			31.717			1.729			0.0000193245			0.0000280468			G10			95


			H3			96															H9			96


			H4			96															H10			96


			A5			97			31.607			1.683			0.0000349652						A11			97			9.568			1.777			1


			E5			97			28.285			1.624			0.0003559846			0.0001954749			E11			97			11.527			1.720			0.3458050151			0.6729025075


			B5			98			13.862			1.952			0.2695013767						B11			98			9.584			1.892			0.9898500733


			F5			98			13.619			2.124			0.2740340549			0.2717677158			F11			98									0			0.9898500733


			C5			99			16.279			2.053			0.0428491555						C11			99			9.693			1.899			0.9229554978


			G5			99			17.508			1.831			0.0336969557			0.0382730556			G11			99												0.9229554978


			D5			100			14.972			1.901			0.1390227772						D11			100			9.76			1.898			0.8842272247


			H5			100												0.1390227772			H11			100									0			0.8842272247


			A1			101			14.209			1.832			0.2472375869						A7			101			10.813			1.861			0.4616137075


			A2			101			14.524			1.733			0.2364129534			0.2418252702			A8			101			10.289			1.878			0.6348856187			0.5482496631


			B1			102															B7			102			20.122			1.570			0.008569072


			B2			102															B8			102			16.718			1.755			0.0179035419


			C1			103															C7			103


			C2			103			16.845			1.857			0.0469036413			0.0234518207			C8			103			13.367			1.603			0.1665050487			0.1665050487


			D1			104			16.191			1.816			0.0772663428						D7			104			12.834			1.590			0.2198129699


			D2			104			16.319			1.773			0.0795573768			0.0784118598			D8			104			13.354			1.626			0.1589172664			0.1893651182


			E1			105			27.399			1.603			0.0006696482						E7			105			11.96			1.692			0.2844057032


			E2			105			27.249			1.613			0.000650904			0.0006602761			E8			105			11.397			1.872			0.3175658141			0.3009857587


			F1			106			13.671			1.824			0.345066326						F7			106			12.78			1.697			0.1829291059


			F2			106			14.019			1.843			0.2737799983			0.3094231621			F8			106			11.097			1.775			0.4158434521			0.299386279


			G1			107															G7			107			14.544			1.610			0.0934879691


			G2			107															G8			107			11.563			1.829			0.2999829835


			H1			108			31.168			1.564			0.0001811879						H7			108			16.643			1.537			0.0478121882


			H2			108			28.88			1.643			0.0002190224			0.0002001051			H8			108			15.201			1.560			0.0817470233			0.0647796057


			A3			109															A9			109			9.786			1.822			0.8773829213


			A4			109			27.435			1.643			0.0004478788			0.0004478788			A10			109			9.917			1.893			0.8002793472			0.8388311343


			B3			110			11.901			1.816			1						B9			110			9.946			1.841			0.7939519857


			B4			110			12.218			1.890			0.8172404286			0.9086202143			B10			110			10.063			1.884			0.7309529633			0.7624524745


			C3			111			12.069			1.815			0.9047444049						C9			111			10.999			1.783			0.4370445198


			C4			111			12.029			1.842			0.9247795359			0.9147619704			C10			111			11.014			1.719			0.4567263415			0.4468854307


												Vg						18S						vg/18S			Avg			St. Error


									89			0.0002962217						0.7581975782						0.000390692


									90			0.0018863902						0.7274871064						0.0025930222


									91			0.0000833222						0.5871438596						0.0001419111


									92			0.0001154065						0.6366620882						0.000181268


									93			0.0000792314						0.1613331127						0.0004911041


									94			0.000190112						0.0122596247						0.0155071623			0.0032175266			0.0024868173


									97			0.0001954749						0.6729025075						0.0002904951


									98			0.2717677158						0.9898500733						0.2745544231


									99			0.0382730556						0.9229554978						0.0414679318


									100			0.1390227772						0.8842272247						0.1572251717


									101			0.2418252702						0.5482496631						0.4410860351


									103			0.0234518207						0.1665050487						0.1408475049


									104			0.0784118598						0.1893651182						0.4140776325


									105			0.0006602761						0.3009857587						0.0021937122


									106			0.3094231621						0.299386279						1.0335248602


									108			0.0002001051						0.0647796057						0.0030890143


									109			0.0004478788						0.8388311343						0.000533932			0.2280809739			0.0945627639


									110			0.9086202143						0.7624524745						1.1917073453


									111			0.9147619704						0.4468854307						2.0469720149			1.6193396801			0.4276323348


															Lake 114						0.0032175266			0.0024868173


															Lake 442						0.2280809739			0.0945627639


															Lake 260						1.6193396801			0.4276323348


						*Mean ± Standard Error; Dynamo SybrGreen Protocol


						Vg / 18S= ratio of 2-delta-c(T) values


						R2 values> 0.980


						n=6 (Lake 114); n=11 (Lake 442); n=2 (Lake 260)





Study Number 3-45 (2003 ELA)
September FHM Adult Male 
Dynamo Protocol-Livers
Vitellogenin Results





Sheet1


									0.0024868173			0.0024868173


									0.0945627639			0.0945627639


									0.4276323348			0.4276323348





Vg/18S


Fathead Minnow Males
September 2003





Sheet2


			*Mean ± Standard Error (n=5); Dynamo SybrGreen Protocol


			Vg / 18S= ratio of 2-delta-c(T) values


			** n=4


			R2 values> 0.980


															0.0009242676


															0.0001666838


															0.0000752647


															0.0000316226


															0.0001298793


															0.0085998755


															0.000415742


															0.0004261105


															0.000782964


															0.0005381617


															0.0008710749


															0.0006071611


															0.0000198013


															0.0046743747


															0.000324081


															0.0026241095


															0.0002239694


															0.0004393924


															0.0362810076


															0.0047430203


															0.4603199183


															0.8430088817


															0.589367927


															0.0048769408


															0.425793035


															0.9665485118


															0.6647860836


															0.6691253096


															0.3676054322


															0.5009333027


															0.7924768774


															0.4523518124


															0.3730504494


															0.273204345


															0.2771963982


															0.2292568164


															0.3398402925


															0.1979413416


															0.7039624015


															0.5214466515


															0.5770901076


															0.4232051766


															0.4034305342


															0.370478464


															0.3691830379


															0.3667699392


															0.5485782233


															0.4121584309


															0.3658654998


															0.2587121669








Sheet3


			










image21.jpeg



image22.jpeg



image23.jpeg



image24.jpeg



image25.jpeg



image26.jpeg



image27.jpeg



image28.wmf

Lake 260


Number (95%CI)


200


300


400


Lake 224


Year


1985


1990


1995


2000


2005


200


300


400




oleObject8.bin



image29.emf



image30.jpeg



image31.png



image32.png



image33.gif



image34.png



image35.jpeg



image36.png



image37.png



image38.png



image39.png



image40.png



image41.png



image42.jpeg



image43.jpeg



image44.jpeg



image45.jpeg



image46.jpeg



image47.jpeg



image48.jpeg



image49.jpeg



image50.jpeg



image51.jpeg



image52.jpeg



image53.png



image54.jpeg



image55.jpeg



image56.emf

Organic Matter


Bacteria/Fungi


Algae


Invertebrates


Vertebrates




image57.emf

0510150.00.5110100




image58.png



Microsoft_Excel_97-2003_Worksheet8.xls

Chart1


			0			1.021890889			1.021890889


			0.5			2.2132714476			2.2132714476


			1			1.851230311			1.851230311


			10			1.89445417			1.89445417


			100			2.3850739276			2.3850739276





3.2786029457


7.7793587108


5.8852650718


6.3350397972


9.4022716733





Sheet2


			0			0.5			1			10			100


			0.00			0.00			0.00			2.63			0.00


			0.00			0.00			0.00			1.54			0.00


			1.67			16.44			2.33			10.00			9.76


			9.09			23.21			18.75			7.25			14.81


			0.29			0.00			0.00			0.00			4.08


			0.86			0.00			1.15			2.17			2.17


			0.00			1.08			0.33			0.00			0.67


			0.00			0.67			0.67			1.47			0.00


			2.80			7.25			12.05			12.03			23.40


			2.99			11.83			14.95			22.47			12.62


			3.00			0.67			1.15			1.96			6.45


			1.23			9.30			3.37			2.38			25.00


			9.60			14.63			6.99			6.71			5.26


			7.81			8.28			8.88			9.57			8.59


			3.28			7.78			5.89			6.34			9.40


			1.021890889			2.2132714476			1.851230311			1.89445417			2.3850739276


			0.0			3.2786029457			1.021890889			1.021890889


			0.5			7.7793587108			2.2132714476			2.2132714476


			1			5.8852650718			1.851230311			1.851230311


			10			6.3350397972			1.89445417			1.89445417


			100			9.4022716733			2.3850739276			2.3850739276


			0.0			2.94			0.3876243917			0.3876243917


			0.1			3.98			1.5759771705			1.5759771705


			0.5			5.82			1.8825617641			1.8825617641


			1			10.01			3.4251044364			3.4251044364


			5			11.97			2.6323191698			2.6323191698


			10			13.37			3.3590637294			3.3590637294








Sheet2


						1.021890889			1.021890889


						2.2132714476			2.2132714476


						1.851230311			1.851230311


						1.89445417			1.89445417


						2.3850739276			2.3850739276








Sheet3


						0.3876243917			0.3876243917


						1.5759771705			1.5759771705


						1.8825617641			1.8825617641


						3.4251044364			3.4251044364


						2.6323191698			2.6323191698


						3.3590637294			3.3590637294








			










Microsoft_Excel_97-2003_Worksheet9.xls

Chart1


			0			0.3876243917			0.3876243917


			0.1			1.5759771705			1.5759771705


			0.5			1.8825617641			1.8825617641


			1			3.4251044364			3.4251044364


			5			2.6323191698			2.6323191698


			10			3.3590637294			3.3590637294





2.9372854992


3.9804145906


5.8247094551


10.0141347507


11.966913707


13.3662780515





Sheet2


			0			0.5			1			10			100


			0.00			0.00			0.00			2.63			0.00


			0.00			0.00			0.00			1.54			0.00


			1.67			16.44			2.33			10.00			9.76


			9.09			23.21			18.75			7.25			14.81


			0.29			0.00			0.00			0.00			4.08


			0.86			0.00			1.15			2.17			2.17


			0.00			1.08			0.33			0.00			0.67


			0.00			0.67			0.67			1.47			0.00


			2.80			7.25			12.05			12.03			23.40


			2.99			11.83			14.95			22.47			12.62


			3.00			0.67			1.15			1.96			6.45


			1.23			9.30			3.37			2.38			25.00


			9.60			14.63			6.99			6.71			5.26


			7.81			8.28			8.88			9.57			8.59


			3.28			7.78			5.89			6.34			9.40


			1.021890889			2.2132714476			1.851230311			1.89445417			2.3850739276


			0.0			3.2786029457			1.021890889


			0.5			7.7793587108			2.2132714476


			1			5.8852650718			1.851230311


			10			6.3350397972			1.89445417


			100			9.4022716733			2.3850739276


			0.0			2.94			0.3876243917


			0.1			3.98			1.5759771705


			0.5			5.82			1.8825617641


			1			10.01			3.4251044364


			5			11.97			2.6323191698


			10			13.37			3.3590637294








Sheet2


						1.021890889


						2.2132714476


						1.851230311


						1.89445417


						2.3850739276








Sheet3


						0.3876243917


						1.5759771705


						1.8825617641


						3.4251044364


						2.6323191698


						3.3590637294








			










image59.png



image60.png



Microsoft_Excel_97-2003_Worksheet10.xls

Chart1


			0			102.4414599668


			0.5			11.3662503697


			1			0.998934118


			10			28.359318827


			100			30.7254330466





748.9388760324


456.3708472411


296.5457664504


113.0495711483


119.5466561642





Sheet1


			4 wk Tetracycline


			748.9388760324			0.0			102.4414599668


			456.3708472411			0.5			11.3662503697


			296.5457664504			1			0.998934118


			113.0495711483			10			28.359318827


			119.5466561642			100			30.7254330466


			461.5090793703			0.0			56.1108924782


			439.0383877592			0.0			11.368511435


			413.2882296705			0.1			4.5402849032


			392.221127062			0.5			4.2615699049


			354.2576100639			1			14.688172945


			312.0441816408			5			16.0242187013


			240.353567225			10			20.4434554278








Sheet1


						102.4414599668


						11.3662503697


						0.998934118


						28.359318827


						30.7254330466








Sheet2


						56.1108924782


						11.368511435


						4.5402849032


						4.2615699049


						14.688172945


						16.0242187013








Sheet3


			








			










Microsoft_Excel_97-2003_Worksheet11.xls

Chart1


			0			56.1108924782


			0.1			11.368511435


			0.5			4.5402849032


			1			4.2615699049


			5			14.688172945


			10			16.0242187013





439.0383877592


413.2882296705


392.221127062


354.2576100639


312.0441816408


240.353567225





Sheet1


			4 wk Tetracycline


			748.9388760324			0.0			102.4414599668


			456.3708472411			0.5			11.3662503697


			296.5457664504			1			0.998934118


			113.0495711483			10			28.359318827


			119.5466561642			100			30.7254330466


			461.5090793703			0.0			56.1108924782


			439.0383877592			0.0			11.368511435


			413.2882296705			0.1			4.5402849032


			392.221127062			0.5			4.2615699049


			354.2576100639			1			14.688172945


			312.0441816408			5			16.0242187013


			240.353567225			10			20.4434554278








Sheet1


						102.4414599668


						11.3662503697


						0.998934118


						28.359318827


						30.7254330466








Sheet2


						56.1108924782


						11.368511435


						4.5402849032


						4.2615699049


						14.688172945


						16.0242187013








Sheet3


			








			










image61.emf

0204060801000.00.5110100




Microsoft_Excel_97-2003_Worksheet12.xls

Chart1


			0			10.6352304772


			0.5			5.0448939582


			1			10.1023124362


			10			2.2481624291


			100			0.4802391796





61.5721862834


59.0929984156


66.1046996378


17.1644195337


8.129197148





Sheet1


			0.0			61.57																																	24.9498788592			1.9295199851			0.0


						(10.64)																																	19.9762051154			1.5835263933			0.0


			0.5			59.09																																	30.1374205297			1.5204402813			0.1


						(5.04)																																	19.9010144183			7.8863940054			0.5


			1			66.10																																	24.063196718			3.5622158707			1


						(10.10)																																	26.3750029425			5.6905292609			5


			10			17.16																																	25.5340758262			2.0034085811			10
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			100			8.13


						(0.48)
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Chart1


			0			1603.835070453			1603.835070453


			0.5			511.5138427298			511.5138427298


			1			928.2308224185			928.2308224185


			10			358.8952450091			358.8952450091


			100			619.6805513741			619.6805513741





5273.7040485384


5532.6464712576


5252.8221157154


3532.5569975965


3119.2707070012





nematode width


						0			0.5			1			10			100


			1			18			21			18			18			12.3


			1			24			16			20			16			15


			2			15			20			20			18			18


			2			23			17			23			17			14


			3			17			19			19			14			18


			3			15			22			14			22			22


			4			14.5			18			18			16			15


			4			25			15			20			18			22.4


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			18.9663961039			18.4571428571						Mean			18.9663961039			19.0777111777						Mean			18.9663961039			17.4357142857						Mean			18.9663961039			17.025


			Variance			18.9278581702			6.4816844833						Variance			18.9278581702			6.1971077602						Variance			18.9278581702			5.0369614512						Variance			18.9278581702			14.0202380952


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			8			8


			Pearson Correlation			-0.7461655116									Pearson Correlation			0.6596259376									Pearson Correlation			-0.2190629491									Pearson Correlation			-0.0997999322


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			7


			t Stat			0.2224177884									t Stat			-0.0956414458									t Stat			0.8146600251									t Stat			0.9126558944


			P(T<=t) one-tail			0.4151694492									P(T<=t) one-tail			0.4632428904									P(T<=t) one-tail			0.2210483475									P(T<=t) one-tail			0.1958857413


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037


			P(T<=t) two-tail			0.8303388984									P(T<=t) two-tail			0.9264857809									P(T<=t) two-tail			0.4420966951									P(T<=t) two-tail			0.3917714825


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








nematode length


						0			0.5			1			10			100


			1			58			75			62			60			35.4


			1			52			98			77			33			31


			2			60			72			61			58			71


			2			87			51			34			40			39


			3			61			72			50			43			118


			3			78			62			58			96			117


			4			65.1			64			44			88			73


			4			83			76			57			79			64.3


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			67.9094964213			71.2864882814						Mean			67.9094964213			55.3259728971						Mean			67.9094964213			62.2257437931						Mean			67.9094964213			68.4853597403


			Variance			168.8819715581			184.8466994463						Variance			168.8819715581			172.9246057479						Variance			168.8819715581			547.9900420167						Variance			168.8819715581			1183.747748165


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			8			8


			Pearson Correlation			-0.6955339485									Pearson Correlation			-0.6393090089									Pearson Correlation			0.3586383226									Pearson Correlation			0.1341359621


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			7


			t Stat			-0.3901013199									t Stat			1.5036008467									t Stat			0.7199044112									t Stat			-0.0463915731


			P(T<=t) one-tail			0.3540300015									P(T<=t) one-tail			0.0881956503									P(T<=t) one-tail			0.2474563271									P(T<=t) one-tail			0.4821469593


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037


			P(T<=t) two-tail			0.7080600031									P(T<=t) two-tail			0.1763913006									P(T<=t) two-tail			0.4949126543									P(T<=t) two-tail			0.9642939185


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








Sheet1


			Collection						Treatment						Nematode			Nematode			Nematode			Nematode			Nematode			Nematode			Nematode			Total			Carbon			Total


			Date			Channel			Sample ID			Nematodes			Length			Length			Width			Width			Biomass			Biomass			Biovolume			Biovolume			Content			Carbon


												per tray			(um)			se			(um)			se			(nL)			(nL) total			(µm3)			(µm3)			(ng)			(ng)


			8/28/07			1			0			17030			538			82			23			2.90			0.17			2968			218889			3727694205			240			4080875


			8/28/07			1			0			9454			799			93			30			3.26			0.45			4211			559440			5288770878			612			5789857


			9/4/07			1			0			12877			367			27			14			0.96			0.04			563			54941			707499656			60			774532


			9/4/07			1			0			5146			566			79			21			2.18			0.16			816			199123			1024723822			218			1121812


			9/11/07			1			0			12117			588			45			23			2.23			0.19			2265			234765			2844763308			257			3114291


			9/11/07			1			0			45209			949			91			30			2.37			0.55			24790			688709			31136110838			754			34086109


			9/18/07			1			0			7161			433			57			16			2.53			0.07			496			86993			622978097			95			682002


			9/18/07			1			0			36855			633			61			26			2.97			0.27			9959			339398			12508593282			372			13693723


			8/28/07			2			1			25551			473			30			18			1.28			0.10			2449			120388			3075971340			132			3367405


			8/28/07			2			1			9129			654			60			25			1.89			0.26			2346			322780			2946725429			353			3225914


			9/4/07			2			1			36738			373			30			14			1.60			0.05			1775			60683			2229377755			66			2440601


			9/4/07			2			1			12635			649			81			24			2.65			0.23			2954			293603			3709699208			321			4061175


			9/11/07			2			1			5313			822			86			29			2.68			0.43			2265			535473			2845109945			586			3114671


			9/11/07			2			1			5708			717			67			29			2.77			0.37			2088			459557			2623145826			503			2871676


			9/18/07			2			1			13616			615			62			22			2.97			0.18			2469			227792			3101616224			249			3395480


			9/18/07			2			1			64853			711			76			28			2.93			0.34			22218			430290			27905799942			471			30549741


			8/28/07			5			0			2435			511			58			18			1.96			0.11			263			135861			330776562			149			362116


			8/28/07			5			0			4577			613			52			24			3.10			0.22			1011			277325			1269380436			304			1389648


			9/4/07			5			0			2839			385			60			15			2.27			0.05			151			66723			189453013			73			207403


			9/4/07			5			0			1894			639			87			23			3.19			0.22			415			275520			521822423			302			571263


			9/11/07			5			0			5551			489			61			17			2.80			0.09			494			111824			620729499			122			679541


			9/11/07			5			0			4119			534			78			15			2.80			0.07			306			93458			384919174			102			421388


			9/18/07			5			0			16064			436.4			65.1			14.5			2.9			0.06			927			72472			1164183857			79			1274485


			9/18/07			5			0			4711			735			83			25			3.06			0.28			1299			346329			1631552523			379			1786134


			8/28/07			8			0.5			3770			602			75			21			2.08			0.17			635			211410			796989605			231			872501


			8/28/07			8			0.5			2042			521			98			16			2.81			0.08			170			104700			213827589			115			234087


			9/4/07			8			0.5			6555			569			72			20			3.01			0.14			907			173791			1139113559			190			1247039


			9/4/07			8			0.5			1637			389			51			17			2.45			0.07			116			88898			145559083			97			159350


			9/11/07			8			0.5			3000			511			72			19			2.78			0.11			334			139755			419300979			153			459028


			9/11/07			8			0.5			3817			638			62			22			2.61			0.20			764			251454			959831340			275			1050771


			9/18/07			8			0.5			17729			509			64			18			2.58			0.10			1768			125276			2221039540			137			2431472


			9/18/07			8			0.5			5711			472			76			15			3.11			0.07			376			82628			471855333			90			516561


			8/28/07			7			1			3502			515			62			18			2.74			0.11			377			135139			473243336			148			518081


			8/28/07			7			1			3761			483			77			20			2.05			0.12			442			147706			555572686			162			608211


			9/4/07			7			1			3264			422			61			20			2.91			0.10			335			128957			420931125			141			460812


			9/4/07			7			1			1535			510			34			23			2.16			0.17			265			216760			332783675			237			364313


			9/11/07			7			1			6145			462			50			19			2.55			0.10			619			126480			777189853			138			850825


			9/11/07			7			1			7250			477			58			14			1.60			0.06			448			77699			563285755			85			616654


			9/18/07			7			1			9293			528			44			18			2.82			0.11			1018			137628			1278966233			151			1400142


			9/18/07			7			1			7273			495			57			20			2.61			0.13			929			160374			1166345209			176			1276851


			8/28/07			6			10			2985			533			60			18			2.64			0.11			327			137665			410962072			151			449899


			8/28/07			6			10			3605			410			33			16			1.35			0.07			237			82420			297092013			90			325240


			9/4/07			6			10			3730			526			58			18			2.76			0.11			403			135738			506321622			149			554293


			9/4/07			6			10			3453			470			40			17			1.38			0.08			282			102486			353918503			112			387451


			9/11/07			6			10			5233			417			43			14			2.24			0.05			282			67802			354802922			74			388419


			9/11/07			6			10			2740			638			96			22			2.76			0.19			523			239623			656508687			262			718710


			9/18/07			6			10			1994			598			88			16			2.73			0.10			191			120219			239711794			132			262423


			9/18/07			6			10			4521			567			79			18			3.75			0.12			536			148938			673276471			163			737066


			8/28/07			3			100			9250			377.6			35.4			12.3			1.1			0.04			328			44602			412554102			49			451642


			8/28/07			3			100			2885			387			31			15			0.79			0.05			150			65293			188374630			71			206222


			9/4/07			3			100			2506			487			71			18			2.40			0.10			258			129483			324457573			142			355198


			9/4/07			3			100			1969			399			39			14			1.23			0.05			95			60297			118719553			66			129968


			9/11/07			3			100			2532			581			118			18			2.37			0.11			285			141228			357594488			155			391475


			9/11/07			3			100			1839			716			117			22			2.32			0.22			398			272037			500151690			298			547539


			9/18/07			3			100			6620			488			73			15			2.80			0.07			454			86193			570597536			94			624659


			9/18/07			3			100			3485			557.3			64.3			22.4			2.5			0.17			609			219523			764942200			240			837417








per tray graphs


						Nematode									Nematode									Geometric Biovolume


						Density			SE						Biomass nL									(um3) per tray


			0			5274			1603.835070453						608			146.9956357876						764102186			184626519


			0.5			5533			511.5138427298						634			189.8548597238						795939628			238457704


			1			5253			928.2308224185						554			98.7921602871						696039734			124082953


			10			3533			358.8952450091						348			45.3452876406						436574261			56953681


			100			3119			619.6805513741						503			127.6005121251						631222269			160266243








per tray graphs


						1603.835070453			1603.835070453


						511.5138427298			511.5138427298


						928.2308224185			928.2308224185


						358.8952450091			358.8952450091


						619.6805513741			619.6805513741





Tetracycline (ug/L)


Nematode density





Mean Nematode Carbon (ng)


						146.9956357876			146.9956357876


						189.8548597238			189.8548597238


						98.7921602871			98.7921602871


						45.3452876406			45.3452876406


						127.6005121251			127.6005121251





Tetracycline (ug/L)


Nematode biomass nL


Nematode Andrassy Biomass nL per Tray





Mean Nematode Biovolume (um3)


						184626518.549274			184626518.549274


						238457703.813042			238457703.813042


						124082953.32059			124082953.32059


						56953681.2766146			56953681.2766146


						160266243.229097			160266243.229097





Tetracycline (ug/L)


Nematode biomass um3


Nematode Geometric Biomass um3 per Tray





Biovolume per tray (um3)


						0			0.5			1			10			100


			1			149			231			148			151			49


			1			304			115			162			90			71


			2			73			190			141			149			142


			2			302			97			237			112			66


			3			122			153			138			74			155


			3			102			275			85			262			298


			4			79			137			151			132			94


			4			379			90			176			163			240


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			188.7769110218			161.1892540354						Mean			188.7769110218			154.7343844787						Mean			188.7769110218			141.6176926634						Mean			188.7769110218			139.3962138657


			Variance			14430.201738052			4384.6645454011						Variance			14430.201738052			1809.267840961						Variance			14430.201738052			3329.8920091						Variance			14430.201738052			7963.9325875866


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			8			8


			Pearson Correlation			-0.698387096									Pearson Correlation			0.6562757941									Pearson Correlation			-0.2304560973									Pearson Correlation			-0.043855067


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			7


			t Stat			0.4510665615									t Stat			0.9861784749									t Stat			0.9214396443									t Stat			0.9143319753


			P(T<=t) one-tail			0.3327915089									P(T<=t) one-tail			0.178449083									P(T<=t) one-tail			0.1937376997									P(T<=t) one-tail			0.1954744974


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037


			P(T<=t) two-tail			0.6655830179									P(T<=t) two-tail			0.3568981661									P(T<=t) two-tail			0.3874753995									P(T<=t) two-tail			0.3909489947


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








Carbon per tray (ng)


			Date			0			0.5			1			10			100


			1			135861			211410			135139			137665			44602


			1			277325			104700			147706			82420			65293


			2			66723			173791			128957			135738			129483


			2			275520			88898			216760			102486			60297


			3			111824			139755			126480			67802			141228


			3			93458			251454			77699			239623			272037


			4			72472			125276			137628			120219			86193


			4			346329			82628			160374			148938			219523


																																							t-Test: Paired Two Sample for Means


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means															0			100


																																							Mean			172439.12744976			127332.105174815


						0			0.5									0			1									0			10						Variance			12040548881.4755			6645099032.59029


			Mean			172439.12744976			147239.056777034						Mean			172439.12744976			141342.826840215						Mean			172439.12744976			129361.325080155						Observations			8			8


			Variance			12040548881.4755			3658560617.94056						Variance			12040548881.4755			1509651651.04568						Variance			12040548881.4755			2778459250.49527						Pearson Correlation			-0.043855067


			Observations			8			8						Observations			8			8						Observations			8			8						Hypothesized Mean Difference			0


			Pearson Correlation			-0.698387096									Pearson Correlation			0.6562757941									Pearson Correlation			-0.2304560973									df			7


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									t Stat			0.9143319753


			df			7									df			7									df			7									P(T<=t) one-tail			0.1954744974


			t Stat			0.4510665615									t Stat			0.9861784749									t Stat			0.9214396443									t Critical one-tail			1.8945786037


			P(T<=t) one-tail			0.3327915089									P(T<=t) one-tail			0.178449083									P(T<=t) one-tail			0.1937376997									P(T<=t) two-tail			0.3909489947


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical two-tail			2.3646242509


			P(T<=t) two-tail			0.6655830179									P(T<=t) two-tail			0.3568981661									P(T<=t) two-tail			0.3874753995


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








Andrassy Biomass per tray


			


			Date			0			0.5			1			10			100


			1			330776562			796989605			473243336			410962072			82510820


			1			1269380436			213827589			555572686			297092013			188374630


			2			189453013			1139113559			420931125			506321622			324457573


			2			521822423			145559083			332783675			353918503			118719553


			3			620729499			419300979			777189853			354802922			357594488


			3			384919174			959831340			563285755			656508687			500151690


			4			997353771			2221039540			1278966233			239711794			570597536


			4			1631552523			471855333			1166345209			673276471			764942200


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			743248425.180335			795939628.38262						Mean			743248425.180335			696039734.195912						Mean			743248425.180335			436574260.54351						Mean			743248425.180335			363418561.287531


			Variance			2.57104457120024E+17			4.54896612062307E+17						Variance			2.57104457120024E+17			1.23172634438078E+17						Variance			2.57104457120024E+17			2.59497744876656E+16						Variance			2.57104457120024E+17			5.62599039690856E+16


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			8			8


			Pearson Correlation			-0.1215913124									Pearson Correlation			0.6858106963									Pearson Correlation			0.0145232643									Pearson Correlation			0.547068048


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			7


			t Stat			-0.1671298514									t Stat			0.3618224887									t Stat			1.6372505745									t Stat			2.5198157443


			P(T<=t) one-tail			0.4359967356									P(T<=t) one-tail			0.3640801174									P(T<=t) one-tail			0.0727949702									P(T<=t) one-tail			0.0199106314


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037


			P(T<=t) two-tail			0.8719934712									P(T<=t) two-tail			0.7281602348									P(T<=t) two-tail			0.1455899403									P(T<=t) two-tail			0.0398212627


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








Slopes Nematode Densities


			


			Date			0			0.5			1			10			100


			1			362116			872501			518081			449899			784430


			1			1389648			234087			608211			325240			206222


			2			207403			1247039			460812			554293			355198


			2			571263			159350			364313			387451			129968


			3			679541			459028			850825			388419			391475


			3			421388			1050771			616654			718710			547539


			4			1091848			2431472			1400142			262423			624659


			4			1786134			516561			1276851			737066			837417


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			813667.66291637			871351.105912502						Mean			813667.66291637			761986.173980398						Mean			813667.66291637			477937.586184177						Mean			813667.66291637			484613.468545884


			Variance			308131233925.911			545178624881.017						Variance			308131233925.911			147618350379.637						Variance			308131233925.911			31099951057.0552						Variance			308131233925.911			66661569621.8637


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			8			8


			Pearson Correlation			-0.1215913124									Pearson Correlation			0.6858106963									Pearson Correlation			0.0145232643									Pearson Correlation			0.2377829146


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			7


			t Stat			-0.1671298514									t Stat			0.3618224887									t Stat			1.6372505745									t Stat			1.6807442658


			P(T<=t) one-tail			0.4359967356									P(T<=t) one-tail			0.3640801174									P(T<=t) one-tail			0.0727949702									P(T<=t) one-tail			0.0683497087


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037


			P(T<=t) two-tail			0.8719934712									P(T<=t) two-tail			0.7281602348									P(T<=t) two-tail			0.1455899403									P(T<=t) two-tail			0.1366994174


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








nematode per tray


																														Nematode


																														Biomass


						Date			0			0.5			1			10			100									(nL) total


						1			263			635			377			327			570


						1			1011			170			442			237			150


						2			151			907			335			403			258


						2			415			116			265			282			95


						3			494			334			619			282			285


						3			306			764			448			523			398


						4			794			1768			1018			191			454


						4			1299			376			929			536			609


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			591.7583003028			633.7098952091						Mean			591.7583003028			554.1717628948						Mean			591.7583003028			347.5909717703						Mean			591.7583003028			352.4461589425


			Variance			162978.503894697			288358.942085827						Variance			162978.503894697			78079.1274735268						Variance			162978.503894697			16449.5608896821						Variance			162978.503894697			35259.0120313989


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			8			8


			Pearson Correlation			-0.1215913124									Pearson Correlation			0.6858106963									Pearson Correlation			0.0145232643									Pearson Correlation			0.2377829146


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			7


			t Stat			-0.1671298514									t Stat			0.3618224887									t Stat			1.6372505745									t Stat			1.6807442658


			P(T<=t) one-tail			0.4359967356									P(T<=t) one-tail			0.3640801174									P(T<=t) one-tail			0.0727949702									P(T<=t) one-tail			0.0683497087


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037


			P(T<=t) two-tail			0.8719934712									P(T<=t) two-tail			0.7281602348									P(T<=t) two-tail			0.1455899403									P(T<=t) two-tail			0.1366994174


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509








			


						0			0.5			1			10			100


			1			2435			3770			3502			2985


			1			4577			2042			3761			3605			2885


			2			2839			6555			3264			3730			2506


			2			1894			1637			1535			3453			1969


			3			5551			3000			6145			5233			2532


			3			4119			3817			7250			2740			1839


			4			16064			17729			9293			1994			6620


			4			4711			5711			7273			4521			3485


						8/28/08			9/4/08			9/11/08			9/18/08


						-0.0011957763			-0.0121159331			-0.0179296722			-0.0026333422


						-0.0127961695			-0.0000502467			-0.0130705394			-0.0206921322


			mean			-0.0069959729			-0.0060830899			-0.0155001058			-0.0116627372


			se			0.0058001966			0.0060328432			0.0024295664			0.009029395


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						39688			39695									39688			39702									39688			39709


			Mean			-0.0069959729			-0.0060830899						Mean			-0.0069959729			-0.0155001058						Mean			-0.0069959729			-0.0116627372


			Variance			0.0000672846			0.0000727904						Variance			0.0000672846			0.0000118056						Variance			0.0000672846			0.0001630599


			Observations			2			2						Observations			2			2						Observations			2			2


			Pearson Correlation			-1									Pearson Correlation			-1									Pearson Correlation			1


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			1									df			1									df			1


			t Stat			-0.0771469564									t Stat			1.0333387336									t Stat			1.445177325


			P(T<=t) one-tail			0.4754919054									P(T<=t) one-tail			0.244781441									P(T<=t) one-tail			0.1926752951


			t Critical one-tail			6.3137515136									t Critical one-tail			6.3137515136									t Critical one-tail			6.3137515136


			P(T<=t) two-tail			0.9509838107									P(T<=t) two-tail			0.489562882									P(T<=t) two-tail			0.3853505902


			t Critical two-tail			12.706204734									t Critical two-tail			12.706204734									t Critical two-tail			12.706204734








			


																								removed from analysis


																								Slopes			Mean			Week


						0			0.5			1			10			100									Slope


			1			2435			3770			3502			2985									-0.0011957763			-0.0069959729			1


			1			4577			2042			3761			3605			2885						-0.0127961695


			2			2839			6555			3264			3730			2506						-0.0121159331			-0.0060830899			2


			2			1894			1637			1535			3453			1969						-0.0000502467


			3			5551			3000			6145			5233			2532						-0.0179296722			-0.0155001058			3


			3			4119			3817			7250			2740			1839						-0.0130705394


			4			16064			17729			9293			1994			6620						-0.0026333422			-0.0116627372			4


			4			4711			5711			7273			4521			3485						-0.0206921322


			t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means												t-Test: Paired Two Sample for Means


						0			0.5									0			1									0			10									0			100


			Mean			5273.7040485384			5532.6464712576						Mean			5273.7040485384			5252.8221157154						Mean			5273.7040485384			3532.5569975965						Mean			5679.2815611103			3119.2707070012


			Variance			20578295.4657188			27092754.5356736						Variance			20578295.4657188			6892899.67750127						Variance			20578295.4657188			1030446.37512124						Variance			22472742.2687682			2688027.90025949


			Observations			8			8						Observations			8			8						Observations			8			8						Observations			7			7


			Pearson Correlation			0.912939551									Pearson Correlation			0.7654278843									Pearson Correlation			-0.4492114096									Pearson Correlation			0.9527233844


			Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0									Hypothesized Mean Difference			0


			df			7									df			7									df			7									df			6


			t Stat			-0.3430325008									t Stat			0.0194314041									t Stat			0.9705696879									t Stat			2.105207787


			P(T<=t) one-tail			0.370822574									P(T<=t) one-tail			0.4925196135									P(T<=t) one-tail			0.1820479745									P(T<=t) one-tail			0.0399501718


			t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.8945786037									t Critical one-tail			1.9431802743


			P(T<=t) two-tail			0.7416451479									P(T<=t) two-tail			0.9850392271									P(T<=t) two-tail			0.3640959489									P(T<=t) two-tail			0.0799003435


			t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.3646242509									t Critical two-tail			2.4469118464
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